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ABSTRACT
D e sc rip tio n s  o f Pennsylvanian  rocks o f e a s te rn  U nited  S ta te s  u s u a lly  
d e p ic t a monotonous sequence o f sandstones and sh a le s  s e p a ra te d  a t  
in te rv a ls  o f 40 to  50 f e e t  by co a l beds, lim esto n es , o r  i ro n s to n e s . 
A lthough a l l  of th e se  beds a re  d esc rib ed  as lo c a l ly  v a r ia b le ,  th ic k  in  
some a reas  and ab sen t in  o th e r s ,  th e  g en e ra l In fe ren ce  i s  one o f  g re a t  
l a t e r a l  c o n tin u ity  and u n ifo rm ity  o f  r e l a t iv e ly  th in  beds. These 
re g io n a l in fe re n c e s ,  in  tu rn ,  lead  to  v a rio u s  h y p o th e s e s - -g la c ia l  e p i ­
so d es, subm arine d ias tro p h ism , in te r m i t te n t  u p l i f t s ,  and c l im a tic  
o 8 C il la t io n s - - ln v o lv ln g  re g io n a l i f  n o t worldwide causes which would 
produce s e q u e n tia l  recu rren ce  o f such th in  uniform  s t r a t a .  "^Before 
th e se  hypotheses a re  accep ted , however, i t  i s  n ecessa ry  to  examine more 
c lo s e ly  th e  l a t e r a l  v a r ia t io n  o f P ennsylvanian  s t r a t a  and to  determ ine , 
i f  p o s s ib le ,  the  s c a le ,  ty p e , and causes o f th i s  v a r ia t io n .
The s p e c i f ic  group o f  P ennsylvanian  rocks chosen fo r  th e  s tu d y , 
th e  A llegheny group in  so u th e a s te rn  Ohio find n o r th e a s te rn  Kentucky, was 
s e le c te d  because o f i t s  re p o rte d  d iv e r s i ty  o f rock types w ith  h igh  degree 
o f l a t e r a l  v a r i a b i l i t y  and because i t  i s  w e ll exposed in  numerous re c e n t, 
la rg e  s tr ip -m in e  and highway c u ts .
Study procedures Included  a thorough se a rc h  o f p u b lish ed  and unpub­
lish e d  d a ta ,  which y ie ld ed  186 s t r a t ig r a p h ic  s e c t io n s .  In  a d d it io n , 125 
new s e c tio n s  were m easured. These b a s ic  d a ta  fu rn ish ed  311 p o in ts  o f 
s t r a t ig r a p h ic  c o n tro l  in  a t o t a l  ou tcrop  a re a  o f 650 square  m ile s . In  
a d d it io n  bo th  purposive  and random sam ples were c o l le c te d  fo r  la b o ra to ry
v i i
s tu d y ,  w hich  in c lu d e d  p e tr o g ra p h ic  t h i n - s e c t i o n s .
The g e n e ra l  form  o f  d a ta  a n a ly s is  c o n s is te d  o f  (1) a f i e l d -  
p e tro g ra p h ic  c l a s s i f i c a t i o n  o f  ro ck s  b ased  on g r a in  s i z e ,  p rim ary  s t r u c ­
t u r e ,  and f o s s i l  c o n te n t  and (2) g ro u p in g  o f  th e s e  ro ck  ty p e s  in to  
s e d im e n ta ry  u n i t s  each  o f w hich  d is p la y s  some d e g re e  o f  i n t e r n a l  g e n e t ic  
harm ony. L a te r a l  v a r i a t i o n  o f  th e s e  u n i t s  o r  t h e i r  com ponent ro ck  ty p es  
le a d s  to  th e  fo llo w in g  in f e r e n c e s  c o n c e rn in g  A lleg h en y  s t r a t a  o f  th e  
A sh land  a r e a :
1. None o f  th e  in d iv id u a l  ro ck  ty p e s  -  c o a l ,  l im e s to n e , i r o n s to n e ,  
sa n d s to n e  o r  s h a le  -  e x te n d  as  d e f i n i t e l y  i d e n t i f i a b l e  s t r a t a  
th ro u g h o u t th e  e n t i r e  o u tc ro p  a r e a .
2 . S ed im en ta ry  u n i t s ,  w hich  a r e  composed o f  in d iv id u a l  ro ck  ty p e s ,  
d i s p la y  a  g r e a t e r  d eg ree  o f  l a t e r a l  c o n t in u i ty  th a n  component 
s t r a t a  b u t  even some o f  th e s e  l a r g e r  u n i t s  have a  l im i te d  e x te n t  
w i th in  th e  a r e a .
3 . C h a r a c t e r i s t i c s  o f  th e s e  s e d im e n ta ry  u n i t s  s u g g e s t  t h a t  l i t h o l o g i c  
v a r i a t i o n  i s  c o n t r o l l e d  n o t  by r e g io n a l ,  s u b c o n t in e n ta l ,  o r  
w orldw ide cau ses  b u t  by g row th  and abandonm ent o f  a s e r i e s  o f  
s m a ll p ro g ra d in g  d e l t a s .
v i i l
INTRODUCTION
S ta tem en t o f Problem
S y stem atic  and d e ta i le d  s tu d ie s  o f th e  s t r a t ig r a p h y  o f  c o a l-b e a r in g  
s t r a t a  in  e a s te rn  U n ited  S ta te s  w ere s tim u la te d  p r im a r i ly  by economic 
f a c to r s .  S t r a t ig r a p h ic  names w ere e a r ly  a p p lie d  to  iro n  o re s ,  lim e s to n e s , 
and c o a ls  in  a p a r t i c u l a r  a re a  o r  m ining d i s t r i c t .  As a d jo in in g  d i s ­
t r i c t s  developed , s t r a t i g r a p h ic  names, p a r t i c u l a r l y  th o se  a p p lie d  to  
c o a l b ed s , were ex tended  in to  new a r e a s .  T h is  p ro cess  c o n tin u e d  u n t i l  
c e r t a in  beds o f c o a l ,  lim e s to n e , iro n  o re ,  and san d sto n e  had been " t ra c e d ” 
th ro u g h o u t th e  o u tc ro p  a r e a .  F in a l ly ,  a ttem p ts  w ere made to  c o r r e la t e  
th e se  b ed s , a c ro ss  a  200 m ile  a re a  o f  th e  C in c in n a ti  Arch w here P en n sy l­
v an ian  rocks have been e ro d ed , w ith  s im i la r  c o a l b e a r in g  rocks in  th e  
E a s te rn  I n t e r i o r  c o a l b a s in  o f I l l i n o i s  and In d ia n a . V arious t h e o r ie s — 
g la c i a l  e p iso d e s , subm arine d ia s tro p h ism , I n te r m i t te n t  u p l i f t s ,  and 
c l im a t ic  o s c i l l a t i o n s —w ere developed to  acco u n t f o r  th e se  presum ably 
w idesp read  con tinuous b ed s . A lthough th e  l i t e r a t u r e  im p lie s  c o n t in u i ty  
o f  th e se  bed s , many exam ples a re  c i t e d  o f w edging, th in n in g , and absence 
in  c e r t a in  a r e a s ,  b u t th e se  d i s c o n t in u i t i e s  have been a t t r i b u t e d  to  lo c a l  
c o n d itio n s  and assumed to  be o f  o n ly  lo c a l  e x te n t .  However, i f  t h i s  
l l th o lo g ic  v a r i a t io n  i s  an I n te g r a l  p a r t  o f  th e  re g io n a l d e p o s i t io n a l  
p a t te r n  and n o t j u s t  a  lo c a l  phenomenon, th e n  th e  re g io n a l  d e p o s i t io n a l  
h i s to r y  o f th e se  rocks w i l l  depend on i n t e r p r e t a t i o n  o f  th e  s o - c a l le d  
lo c a l  l l t h o lo g ic  v a r i a t io n .
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The o b je c t iv e  o f  t h i s  s tu d y  i s  to  d e te rm in e  to  w hat deg ree  th e  d i s ­
c o n t in u i t i e s  a re  lo c a l  and to  w hat d eg ree  th ey  a r e  r e g io n a l ,  and f i n a l l y  
to  d e te rm in e  th e  m echanics o f  l i t h o l o g i c a l  v a r i a t io n  and su g g e s t a 
p o s s ib le  o r ig in .  One o f  th e  b e s t  a re a s  f o r  such  a s tu d y  i s  in  th e  
A llegheny  s t r a t a  w hich crop  o u t in  s o u th e a s te rn  Ohio and n o r th e a s te r n  
K entucky. The A llegheny  ro ck s  c o n s t i t u t e  th e  u p p er p a r t  o f  th e  Lower 
P en n sy lv an ian  in  t h i s  a re a  and r e c e n t  works (Sheppard  & Ferm, 1962; 
D obravolny & Ferm, in  p r e s s )  show th a t  th e y  c o n ta in  a v a r i e ty  o f  m arine 
and nonm arine rocks w ith  a h ig h  d eg ree  o f  l a t e r a l  v a r i a b i l i t y .  F u r th e r ­
m ore, th e s e  l i t h o l o g i c a l  changes a r e  w e l l  shown in  numerous r e c e n t  
highway e x c a v a tio n s  and s tr ip -m in e  c u t s .
L o c a tio n  o f  A rea
The a re a  o f  s tu d y  i s  in  s o u th e a s te rn  Ohio and n o r th e a s te r n  K entucky 
w here th e s e  two s t a t e s  b o rd e r  West V ir g in ia  ( f i g .  1 ) .  I t  ex ten d s  s o u th ­
w ard from M cA rthur, O hio, 55 m ile s  th ro u g h  V in to n , Jack so n  and Lawrence 
c o u n tie s  O hio, to  A sh land , K entucky, th e n  47 m ile s  th ro u g h  Boyd, C a r te r ,  
and Lawrence c o u n t ie s ,  K entucky, to  L o u isa  on th e  West V ir g in ia  b o rd e r . 
The a r e a  l i e s  betw een l a t i t u d e s  38° 0 0 ' and 39° 15 ' N orth  and betw een 
lo n g itu d e s  82° 15 ' and 83° 0 0 ' W est. G e o lo g ic a l ly  i t  co v ers  th e  P e n n sy l­
v a n ia n  A llegheny  o u tc ro p  on th e  so u th w est t i p  o f  th e  P i t t s b u r g h -  
H u n tin g to n  sy n c lln o r iu m  ( f ig u r e  1 ) .
M ethods and P ro ced u res
Methods c o n s is te d  e s s e n t i a l l y  o f  f i e l d  p ro ce d u re s  supplem ented  by 
o f f i c e  and la b o ra to ry  w ork. The o f f i c e  work was d iv id e d  in to  two p a r t s  - 
p r e p a ra t io n  f o r  f i e l d  work and a n a ly s is  o f  f i e l d  d a ta .  P r e p a ra t io n  f o r
3
F ig u re  1. O utcrop  o f  P en n sy lv an ian  A llegheny  
rocks on f la n k s  o f  P it tsb u rg h -H u n tin g to n  
sy n c lin o r iu m . A rea o f  s tu d y  in d ic a te d  in  
b lo c k .
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f i e l d  work in c lu d e d  a tho rough  s e a rc h  o f  th e  l i t e r a t u r e  f o r  m easured 
s t r a t i g r a p h ic  s e c t io n s  o f  A llegheny  ro c k s . R eports  o f  C ra n d a ll  (1 8 7 7 ), 
C r id e r  (1 9 1 3 ), Krebs and T e e ts  (1 9 1 3 ), P h a len  (1 9 0 8 ), R u s s e ll  (1 9 5 5 ), 
S to u t (1916, 1927), and W hite (1908) a l l  c o n ta in e d  s e c t io n s  w hich w ere 
used  and th e s e  s e c t io n s  a re  l i s t e d  by 15' q u ad ran g le  in  th e  ap pend ix . 
A d d itio n a l  u n p u b lish ed  m easured s e c t io n s  w ere o b ta in e d  from th e  f i l e s  
o f  th e  Ohio G e o lo g ic a l S u rvey , th e  A shland , K entucky o f f i c e  o f th e  U. S. 
G e o lo g ic a l Survey  and from Ferm (u n p u b lish ed  m a n u s c r ip t) .  A t o t a l  o f  
186 s t r a t i g r a p h ic  s e c t io n s  w ere o b ta in e d  from th e s e  so u rce s  and p lo t te d  
on log  s t r i p s  w ith  a s c a le  o f  one in c h  e q u a ls  te n  f e e t .  The d a ta  p ro ­
v id e d  in fo rm a tio n  f o r  i n i t i a l  a tte m p ts  a t  c o r r e la t io n s  and p o in te d  o u t 
c e r t a i n  s t r a t i g r a p h ic  in t e r v a l s  and g eo g rap h ic  a re a s  r e q u ir in g  a d d i t io n a l  
In fo rm a tio n . U n fo r tu n a te ly ,  th e  l i t e r a t u r e  i s  concerned  p r im a r i ly  w ith  
economic c o a l  and iro n  o re  beds and g iv es  few d e t a i l s  o f  in te rv e n in g  
m arine  o r  nonm arine ro c k s . N e v e r th e le s s ,  th e  s t r a t i g r a p h ic  p o s i t io n  o f  
th e  f o s s i l  zones in  many ca se s  c o u ld  be a n t ic ip a te d  and checked in  th e  
f i e l d .
F ie ld  w ork, w hich was done from  A p r i l  to  Septem ber, 1962, c o n s is te d  
o f  c h e ck in g , when p o s s ib le ,  p re v io u s ly  m easured s e c t io n s ,  add ing  c o n tro l  
w here needed and a s s im i la t in g  ev id en ce  f o r  c o r r e l a t i o n .  C o n tro l o f  
ap p ro x im a te ly  650 sq u a re  m ile s  o f  o u tc ro p  i s  based  on 311 s e c t io n s ,  o f  
w hich  125 w ere m easured in  th e  f i e l d .  T h is  p ro v id e s  an av erag e  o f  one 
s e c t io n  f o r  each  2 .1  sq u a re  m ile s  o f  a r e a .  L o ca tio n s  o f  c o n tr o l  p o in ts  
a r e  shown on p l a t e  I  and m easured s e c t io n s  and a l l  u n p u b lish ed  s e c t io n s  
e x c e p t th o se  on f i l e  a t  th e  Ohio G e o lo g ic a l Survey a re  g iv en  in  th e  
ap p en d ix . Ten w e ll  exposed  s e c t io n s  w ere chosen  f o r  d e ta i l e d  m easurem ent 
and sam p lin g . These w ere W ilk e s v i l le  Nos. 3 and 12, I ro n to n  Nos. 6 and
5
18, Ceredo Nos. 19, 20, and 26, Grayson Nos. 17 and 20, and L ouisa No.
16a. G en era lly , two samples were taken  a t  random in te rv a ls  In  each rock 
type w ith in  an o u tc ro p . Where a rock type showed g re a t  v a r ia t io n  fo u r 
random samples were tak en , and s e le c te d  samples were c o l le c te d  from a l l  
measured s e c t io n s .
P re lim in a ry  s tu d ie s  c l e a r ly  showed th a t  n a tu re  and r a p id i ty  of 
l i th o lo g ic a l  v a r ia t io n  in  th e se  s t r a t a  re q u ire d  a much g r e a te r  c o n tro l  
n e t  fo r  any b u t th e  most g en e ra l u n d e rs tan d in g . To th i s  end s e v e ra l 
v e ry  c lo s e ly  spaced exposures along U. S . Highway 60 from K ilg o re  to  
Ashland and along TJ. S . Highway 52 n ea r I ro n to n , Ohio were s tu d ie d  in  
g re a t  d e t a i l .  The d i s t r ib u t io n  o f rock types in  th e se  highway exposures 
i s  shown in  d e t a i l  on p la te  I I I  and more g e n e ra lly  on p la te  I I .  Knowledge 
o f  v a r ia t io n  p a t te r n  gained  from th e se  s e c tio n s  was a p p lie d  to  a re a s  of 
le s s  c o n tr o l .
O ffice  procedure a f t e r  f i e l d  work in c lu d ed  working o u t th e  f in e  
p o in ts  o f c o r r e la t io n  between p lo t te d  s e c t io n s ,  c o n s tru c tio n  o f  c ro ss  
s e c t io n s  (p la te s  I I  & I I I )  to  show m ajor l l th o lo g ic  com ponents, and con­
s t r u c t io n  o f maps ( f i g s .  17, 18, & 21) to  show a r e a l  d i s t r ib u t io n  of 
com ponents.
L aborato ry  work c o n s is te d  o f th in - s e c t io n  s tu d y  o f 50 samples o f  
san d sto n e , s i l t s t o n e ,  lim esto n e , iro n s to n e , and f l i n t ,  which p rov ided  an 
e s tim a te  o f m in era l com position , and c o n tro lle d  v is u a l  e s tim a te s  o f g ra in  
s iz e  which supplem ented f i e ld  e s tim a te s .
GEOLOGIC SETTING 
R egional S e t t in g
A llegheny ro ck s, 200 to  400 f e e t  th ic k ,  crop  o u t in  a broad 
e l l i p s e  ( f i g .  1) on the  f la n k s  o f  th e  P ittsb u rg h -H u n tin g to n  sy n c lin o riu m  
(A llegheny sy n clin o riu m  o f King, 1959, p . 4 4 ) . S t ru c tu r a l  v a r ia t io n s  
produce a v a r ie ty  o f ou tcrop  p a t t e r n s . On th e  n o rth  th e  d ip  i s  very  
g e n tle  and th e  ou tcrop  is  app rox im ate ly  40 m iles  wide w h ile  on th e  
w est from c e n t r a l  Ohio southw ard in c rea sed  d ip s  o f about 20 f e e t  p e r 
m ile produce an ou tcrop  on ly  10 m iles  w ide. In d iv id u a l o u tc ro p s  a re  
narrow on th e  e a s t  s id e  due to  s te e p  d ip s ,  b u t th e  e n t i r e  b e l t  i s  wide 
where i t  ad jo in s  and is  p a r t  o f  th e  la r g e r  A ppalach ian  fo ld  b e l t .  The 
I rv in e - P a in t  Creek f a u l t  zone a long th e  so u th e rn  end ( f i g .  2) co m p lica tes  
th e  ou tcrop  p a t te r n  a t  th e  so u th e rn  end o f th e  sy n c lin o riu m .
L ith o lo g ic  c h a r a c te r i s t i c s  d i f f e r  th roughout th e  ou tcrop  a re a . The 
so u th e a s t s id e  i s  c h a ra c te r iz e d  by th ic k  channel sandstones w ith  l e s s e r  
amounts o f in te rb ed d ed  c o a l, c la y ,  and s i l t s t o n e .  The n o rth w est s id e  
has few er th ic k  channel sandstones and a ls o  c o n ta in s  a t  l e a s t  th re e  zones 
b e a rin g  m arine and b ra c k ish -w a te r  f o s s i l s .  Both fa u n a l and l i th o lo g ic  
c h a r a c te r i s t i c s  su g g est a g e n e ra l d e p o s it io n a l  s t r i k e  d u rin g  A llegheny 
tim e approxim ate ly  p a r a l l e l  to  th e  a x is  o f th e  sy n c lin o riu m  w ith  m arine 
a reas  to  th e  no rth w est and nonm arine, presum ably n e a re r  th e  sou rce  o f 
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H untlngton) sy n c lin o riu m . (M odified from Huddle, Lyons, Sm ith, 
and Ferm, 1963).
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L ocal S e t t in g
S tru c tu re
The a re a  o f  s tu d y  encom passes th e  sou thw est end o f th e  P l t ts b u rg h -  
H untlng ton  sy n c lin o riu m  ( f i g .  1 ) .  A llegheny  rocks c ro p p in g  o u t on th e  
w est s id e  o f th e  sy n c lin o riu m  in  s o u th e a s te rn  Ohio s t r i k e  n o r th e a s t -  
sou thw est and have a  g e n tle  d ip  o f  20 f e e t  p e r  m ile  to  th e  s o u th e a s t .
The s t r u c tu r e  i s  more com p lica ted  in  Kentucky w here th e  sy n c lin o riu m  
te rm in a te s  in  a  s e r ie s  o f  f a u l t s  and fo ld s  ( f i g .  2) o f  th e  I r v in e - P a in t  
Creek u p l i f t .  O utcrops o f A llegheny  rocks bend s h a rp ly  around th e  end 
o f th e  sy n c lin o riu m  and e n te r  th e  n o r th e rn  s id e  o f th e  f a u l t  b e l t  where 
th e  s t r a t a  have a v a r ia b le  and o f te n  s te e p  (18°) d ip .
S t r a t ig r a p h ic  N om enclature
The s t r a t i g r a p h ic  u se  o f th e  name A llegheny  in  s o u th e a s te rn  Ohio and 
n o r th e a s te rn  Kentucky im p lie s  a c e r t a i n  c o n t in u i ty  o f  s t r a t a  ex ten d in g  
from th e  type A llegheny  s t r a t a  a lo n g  th e  A llegheny  R iver v a l le y  n o r th e a s t  
o f  P i t t s b u r g h ,  P en n sy lv an ia . W hether o r  n o t t h i s  i s ,  in  f a c t ,  e n t i r e ly  
j u s t i f i a b l e  depends on th e  accu racy  w ith  w hich in d iv id u a l  beds have been 
tra c e d  from th e  type a re a  and i s  beyond th e  scope o f  t h i s  s tu d y . C e r ta in  
beds w ith in  th e  a re a  have been r e f e r r e d  by p re v io u s  a u th o rs  to  beds in  
th e  ty p e  a re a  and th e  use  o f  th e  term s in  t h i s  s tu d y  i s  a m a tte r  o f 
p re ce d e n t r a th e r  than  im p lied  c o n t in u i ty  w ith  th e  ty p e  a r e a .  U n fo r tu n a te ly , 
th e  a re a  i s  lo c a te d  in  a " t r i - s t a t e 11 re g io n , and , a s id e  from problem s o f 
c o r r e l a t io n  o f  rock  s t r a t a  from th e  ty p e  a re a ,  s t r a t i g r a p h ic  nom encla tu re  
i s  com p lica ted  by a hodge-podge o f lo c a l  names w ith in  each s t a t e .  A sum­
mary o f s t r a t i g r a p h ic  n o m en cla tu re , in c lu d in g  th e  form o f  s t r a t i g r a p h ic
c l a s s i f i c a t i o n  used  in  t h i s  r e p o r t ,  i s  shown on t a b le  I .  The sequence  i s  
d iv id e d  in to  s e d im e n ta ry  u n i t s  ( f i g .  3) each  made up o f  a number o f  
l i t h o l o g i c  ty p e s  some o f  w hich  have been p re v io u s ly  named by p a s t  w o rk e rs . 
The names f o r  th e s e  s e d im e n ta ry  u n i t s  a re  d e r iv e d  from  th e  m ost d i s t i n c ­
t i v e  c o n s t i t u e n t  l i t h o l o g i c  ty p e . The a g g re g a tio n  o f  f o u r  se d im e n ta ry  
u n i t s  -  K ilg o re -O g an , Z a le s k i- W in te r s , V a n p o r t-C la r io n , and K i t ta n n ln g — 
m ost n e a r ly  a p p ro x im a te s  th e  a c c e p te d  u sag e  o f  A lleg h en y  w i th in  th e  a r e a  
and i s  r e f e r r e d  to  th e  A lleg h en y  g ro u p . T h is  u se  o f  th e  te rm  “Group" 
a p p l ie d  to  th e  A lleg h en y  conform s w ith  t h a t  o f  a  c o u n c i l  o f  C a rb o n ife ro u s  
s t r a t i g r a p h e r s  h e ld  in  C in c in n a t i  in  1961 (Ferm , p e r s o n a l  com m unication , 
1963) w hich c u r r e n t ly  a d v o c a te s  u se  o f  ro ck  r a t h e r  th a n  t im e -ro c k  term s 
f o r  P en n sy lv a n ia n  s t r a t a  o f  e a s t e r n  U n ite d  S t a t e s .
The A lleg h en y  group i ' th e  A sh land  a r e a  ran g es  in  th ic k n e s s  from  
160 to  300 f e e t  and a v e ra g e s  ab o u t 220 f e e t .  The b a se  o f  th e  group i s  
p la c e d  a t  th e  to p  o f  a m arin e -n o n m arin e  com plex w hich  in c lu d e s  th e  m arin e  
lim e s to n e s  and i r o n s to n e s  r e f e r r e d  by S to u t  (1916) to  th e  M ercer l im e ­
s to n e s  o f  P e n n s y lv a n ia . The to p  o f  th e  group i s  p la c e d  a t  th e  lo w est 
s t r a t i g r a p h i c  red  b e d s , a  p r a c t i c e  w hich  conform s w ith  th e  c u r r e n t  
m apping p o l ic y  o f  th e  U. S . G e o lo g ic a l  S urvey  (D obrovolny and Ferm , in  
p r e s s ) .
The K ilg o re -O g an  and th e  Z a le s k i-W in te rs  u n i t s  ( f i g u r e  3 and p l a t e s  
I I  and I I I ) ,  th e  low erm ost A lleg h en y  u n i t s ,  a r e  th e  o n ly  two se d im e n ta ry  
u n i t s  w hich  a re  v e ry  s i m i l a r .  B oth a r e  w edge-shaped  and p in c h  o u t s o u th ­
w ard and b o th  have a  norm al m arin e  and b ra c k ish -m a r in e  f o s s i l - b e a r i n g  
zone a t  th e  b a s e .  Where th e  u n i t s  p in c h  o u t so u th w ard , b o th  have a  s i l i c a -  
cem ented s i l t s t o n e  c o n ta in in g  m arin e  f o s s i l s .  The re m a in d e r  o f  th e s e  u n i t s  









Sheppard and fern 1962 Ml to r t
Coal f )
Kidney ore 
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Halloaing Sandstone 
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Cat Creek coal 
Homevood sandstone
Hatcher coal 
Had kidney ore 
Coalton coal 
felloe kidney ore 
Winslow coal
Flint and Plastic clay 
Vanport limestone 
F lin t and plastic clay
•Conemaugh
Upper Freeport, #7 coal
Lover Freeport, # 6a coal 
Middle Kittannlng, # 6 coal 










U, Mercer limestone ore
Underclay (prob, 0, Freeport'
Princess # 8 coal
Princess # 7 coal
Princess # 6 coal
Underclay (prob, Vanport)
Siliceous silts to n e
Princess # 5 coal 
Homevood sandstone 














foble I , Stratigraphic nomenclature of the Allegheny group in Southeastern Ohio and Easterr Kentucky and rock stra tig raphic  units used in th is report,





V  UNITKILGORE-OGAN UNIT
MERCER COMPLEX
FIGURE 3 DIAGRAMMATIC SECTION OF THE ALLEGHENY GROUP TAKEN FROM PLATE 11 
9HOWMG THE VARIOUS SEDIMENTARY UNITS.
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A lleg h en y  u n i t s .
The V a n p o r t-C la r io n  m arin e -n o n m arln e  u n i t  o v e r la p s  th e  two u n d e r ­
ly in g  u n i t s  and e x te n d s  from th e  c la y  below  th e  C la r io n  c o a l  to  th e  top  
o f  th e  I ro n s to n e  la y e r  d i r e c t l y  above th e  V anport m arin e  l im e s to n e . O ver- 
ly in g  th e  V a n p o r t-C la r io n  u n i t  I s  th e  K i t ta n n ln g  u n i t  w h ich  e x te n d s  a c ro s s  
th e  e n t i r e  a r e a  and I s  composed e n t i r e l y  o f  nonm arlne ro c k s .
DESCRIPTION OF LITHOLOGIC TYPES
A llegheny s t r a t ig r a p h ic  u n i t s  o f  th e  Ashland a re a  a re  composed o f a 
v a r ie ty  o f rock ty p e s , each o f which belongs to  e i t h e r  o f two g en e tic  
c la s s e s  -  chem ical and d e t r i t a l  (K rynine, 1954). Krynine (op. c i t . ,  
p . 133) d e fin e s  th e  d e t r i t a l  f r a c t io n  as " . . .  c o n s is t in g  of s o l id  ma­
t e r i a l  b rough t in  as s o l id  d e t r i t u s  from o u ts id e  th e  b a s in  o f  d e p o s itio n  
and p r e c ip i ta te d  through s e t t l i n g  w ith in  t h i s  b a s in ."  The d e t r i t a l  
rocks o f th e  Ashland a re a  c o n s is t  o f  v a rio u s  c l a s t i c  s i l i c a t e s  which a re  
grouped by g ra in  s iz e  in to  c la y s to n e , s i l t s t o n e ,  and san d sto n e . Krynine 
f u r th e r  d e fin e s  th e  chem ical f r a c t io n  as " . . .  e x is t in g  as a s o lu t io n  
w ith in  th e  b a s in  o f d e p o s itio n  and p r e c ip i ta te d  ch em ica lly . T his chem i­
c a l  p r e c ip i ta t io n  may proceed through  in o rg an ic  o r  b io g en ic  a g e n c ie s ."
He f u r th e r  s ta te s  th a t  th e  p r e c ip i ta te d  m a te r ia l  may be s h if te d  about 
in  th e  b a s in , y ie ld in g  a c l a s t i c  te x tu re  o r  no t be s h i f te d  about g iv in g  
a c r y s t a l l i n e  te x tu re .  Two types o f chem ical rocks occur in  th e  Ashland 
a re a ,  (1) th o se  r e s u l t in g  from d i r e c t  chem ical p r e c ip i ta t io n  o f  m inera l 
and o rg an ic  components which form th e  lim esto n e , iro n s to n e , and co a l and 
(2) th o se  rocks which a re  th e  r e s u l t  o f chem ical a l t e r a t i o n  o f e x is t in g  
d e t r i t a l  ro ck s . T his l a t t e r  group is  termed " s e a t  rocks" by Huddle and 





Lim estones in  th e  A llegheny rocks o f the  Ashland a re a  can be d iv id ed  
in to  m arine and nonmarine types on th e  b a s is  o f  co n ta in ed  f o s s i l s .  The 
only m arine lim estone i s  re p re se n te d  by th e  V anport which i s  a  m assive, 
dense, gray , m ic ro c ry s ta l l in e ,  f o s s i l i f e r o u s  lim esto n e , a  b io m ic r i te  by 
F o lk 's  (1959) c i a s s i f i c a t i o n .  N a tu ra l exposures a re  a b lu is h  gray  c o lo r  
and u s u a lly  broken by v e r t i c a l  f r a c tu re s  o r  s o lu t io n  channels which cause 
the  rock to  w eather ou t in to  la rg e  m assive b locks 3 to  6 f e e t  sq u a re . 
Bedding o r h o r iz o n ta l  p a r t in g s  a re  r a r e .  The fauna, w hich c o n s is ts  
m ostly  o f c r ln o id s  and b rach lo p o d s, su g g ests  a "norm al” m arine en v iro n ­
m ent. D e t r i ta l  q u a rtz  o r  c la y  a re  alm ost e n t i r e ly  la c k in g . C hert i s  
p re se n t as c a v ity  f i l l i n g s ,  v e in s ,  and as replacem ent o f th e  m ic ro c ry s ta l­
l in e  c a l c i t e  m a tr ix . In  g e n e ra l ,  c h e r t  c o n te n t i s  g r e a te r  when th e  
lim estone is  n e a r  th e  s u rfa c e  and su b je c te d  to  e x te n s iv e  w ea th e rin g . Under 
such c o n d itio n s  th e  calcium  ca rb o n a te  i s  a p p a re n tly  rep laced  by c h e r t  o r  
removed in  s o lu t io n  leav in g  numerous vugs lin e d  w ith  sm all q u a rtz  c r y s t a l s .
Both upper and lower c o n ta c ts  o f  th e  lim estone  a re  g e n e ra lly  sharp  
and 8 l ig h t ly  u n d u la tin g  and th e  upper s u rfa c e  is  o v e r la in  by a s l d e r l t i c  
I ro n s to n e  e i th e r  ly in g  d i r e c t ly  on th e  lim esto n e  o r  s e p a ra te d  from i t  
by a th in  sh a le  p a r t in g .
The nonmarine lim esto n es occur in  two sm all o u tc ro p s , one above th e  
P r in c e ss  No. 7 co a l (Grayson s e c t io n  20) in  Kentucky and th e  o th e r  above 
the  Lower K itta n n ln g  (No. 5) c o a l bed (W ilk e sv ille  s e c t io n  53) in  O hio.
Both lim estones a re  l ig h t  brown to  ta n , w ea th er a ru s ty  re d , and have 
uneven f r a c tu r e .  They a re  a lso  b io m ic r i te s ,  the  fauna c o n s is t in g  o f
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ab u n d an t v e ry  sm a ll (1 mm) b iv a lv e s  and c o l le d  f o s s i l s  (% x 1 mm) b e l ie v e d  
to  be worm f o s s i l s .  A p o s i t i v e  i d e n t i f i c a t i o n  was n o t a  de b u t  th e y  have 
a  s t r o n g  resem b lan ce  to  S p i r o r b l s  a rk o n e n s is  N ich o lso n  (Shim er and S h ro ck , 
1944, p .  2 3 3 ) . The o n ly  o th e r  f o s s i l s  found w ere a  few sm a ll {5 mm) 
sh a rk  (? )  t e e t h .  The co m p le te  la c k  o f  d ia g n o s t ic  m arin e  fau n a  s u g g e s ts  
f r e s h - w a te r  o r ig i n  f o r  th e s e  ro c k s .
I ro n s to n e
I r o n  c a rb o n a te  in  th e  form  o f  v e ry  sm a ll ( .0 4 - .0 5  mn) c r y s t a l s  o r  
as  1 -m il l im e te r  s p h e r u l l t e s  composes th e  i ro n s to n e  ro ck s  in  th e  A lle g h e n y . 
The i ro n s to n e s  in  th e  f i e l d  a re  o f  two b a s ic  m o rp h o lo g ic  ty p e s ;  d en se , 
sm ooth te x tu r e d  rock  ( f i g .  4) and c l o s e ly  packed  s p h e r u l i t i c  " b i r d s h o t"  
i r o n s to n e  p e l l e t s  in  a  m a tr ix  o f  c la y  ( f i g .  5 ) .  The d en se  i ro n s to n e s  
o c c u r  in  two fo rm s; t h i n  t a b u la r  b o d ie s  u s u a l ly  l e s s  th a n  1 c e n t im e te r  
th i c k  and la rg e  k id n e y -sh a p e d  n o d u le s ,  up to  10 by 30 c e n t im e te r s ,  in  
s h a le s  and s i l t s t o n e s .  The t h i n  t a b u la r  b o d ie s  and k id n e y -sh a p e d  n o d u le s  
a r e  g e n e r a l ly  a s s o c ia te d  w ith  p la n t - b e a r in g ,  nonm arine s h a le s  and s i l t ­
s to n e s .  The t h i n  t a b u l a r  i ro n s to n e s  o c cu r as  b o d ie s  from  1 c e n t im e te r  
t h i c k ,  down to  v e ry  t h i n  s t r e a k s  in  th e  ro ck  w hich  w e a th e r  as  r u s t -  
c o lo re d  f l a k e s .  T h ere  i s  a c o n tin u o u s  m o rp h o lo g ic  g r a d a t io n  from  t h i n  
f la k e s  to  t h i c k e r  l a y e r s ,  and to  th e  k id n e y -sh a p e d  i r o n s to n e s .  The 
k id n e y -sh a p e d  n o d u le s  a r e  s p a rs e  to  ab u n d an t and th e y  o c c u r  s c a t t e r e d  
th ro u g h o u t th e  ro ck  o r  as  an i n t e g r a l  p a r t  o f  th e  i r o n s to n e  la y e r s  w here 
th e  la y e r  in c r e a s e s  in  th ic k n e s s  and becomes k id n e y -sh a p e d .
The i n t e r n a l  s t r u c t u r e  o f  a l l  ty p e s  o f  d en se  i ro n s to n e s  v a r i e s  from  
w e l l  la m in a ted  in  th e  s h a le s  to  non-bedded  in  th e  c la y  s h a le s  and c l a y -  
s to n e s .  B edding o f  th e  e n c lo s in g  ro ck  d ra p e s  o v e r  and u n d e r th e
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F ig u re  4 .  Sawed s e c t io n  o f  d ense  I ro n s to n e  n o d u le , show­
in g  vague m o ttle d  t e x t u r e .  S tre a k s  a re  saw m arks, w h ite  
sm ears a re  flaw s in  f i lm .  From nonm arlne s h a le s  in  
K ilgo re -O gan  u n i t  ( W ilk e s v i l le  s e c t io n  4 0 ) .
F ig u re  5 . Sawed s e c t io n  o f  S p h e r u l i t i c  " b i rd s h o t"  i r o n ­
s to n e ,  V a n p o rt-C la r io n  u n i t  (Ceredo s e c t io n  2 7 ) .  T h in  
s e c t io n  view  shown in  f ig u r e  6 .
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c o n c re t io n s  s u g g e s tin g  t h a t  th e  I ro n s to n e  became r ig i d  and com pact much 
b e fo re  th e  su rro u n d in g  d e t r l t a l  se d im e n t. On a f r e s h  s u r fa c e  th e  I ro n ­
s to n e s  a r e  a  medium g ray  c o lo r  b u t th e y  w ea th e r  to  a r u s ty  o r  y e llo w ish  
re d . I n  t h i n  s e c t io n  dense  i ro n s to n e s  ap p e a r  a s :  (1 ) a lm o st e n t i r e l y
s i d e r i t e  c r y s t a l s ,  (2) a lm o st e n t i r e l y  s i d e r i t e  in  vague , i l l - d e f i n e d  
s p h e r u l l t e s ,  o r  (3 ) as m ix tu re s  o f  s i d e r i t e  and c l a s t i c  d e t r i t u s .
The second  common ty p e  o f  i ro n s to n e  in  th e  A llegheny  o f  th e  A shland 
a re a  i s  th e  s p h e r u l i t i c  " b i rd s h o t"  i ro n s to n e  w hich o ccu rs  on top  o f  th e  
V anport lim es to n e  and in  th e  c la y  a s s o c ia te d  w ith  th e  V anport i n t e r v a l  
w here th e  lim e s to n e  i s  a b s e n t .  I t  i s  c h a r a c te r iz e d  by " b l rd s h o t"  (1 mm) 
s iz e  s p h e r u l i t i c  s i d e r i t e  p e l l e t s  c lo s e ly  packed in  a  m a tr ix  o f  c la y  
( f i g .  5 & 6 ) .  The c o n c e n tr a t io n  o f  th e  p e l l e t s  in  th e  c la y  m a tr ix  
v a r ie s  from w id e ly  s c a t te r e d  p e l l e t s  in  a p l a s t i c  c la y  to  v e ry  t i g h t l y  
packed p e l l e t s ,  w ith  c la y  f i l l i n g  th e  I n t e r s t i c e s .  These p e l l e t s  
w e a th e r  to  e i t h e r  a  brown lim o n ite  o re  o r  a re d d ish  h e m a tite  o r e .
Coal
C oal beds o f  th e  A lleg h en y  group in  th e  A shland a re a  range  in  th i c k ­
n ess  from th in  s t r e a k s  le s s  th a n  1 /2  in c h  a t  th e  to p  o f  u n d e rc la y s  to  
beds a lm o st 5 f e e t  th i c k .  The c o a l  i s  composed o f  b r ig h t  and d u l l  la y e r s  
term ed v i t r a i n  and d u ra in  r e s p e c t iv e ly  by c o a l  p e t r o g ra p h e r s . V i t r a in  
i s  p resum ably  d e r iv e d  from  la rg e  woody t i s s u e s  o f  p la n ts  w hereas d u ra in  
r e p re s e n ts  p u lv e r iz e d  and m ace ra ted  p la n t  m a t te r  ( S tu tz e r ,  1940, p .  6 0 ) .
I n  th e  A shland a re a  v i t r a i n  c o n te n t  ran g es  from 0 to  90 p e r  c e n t  and 
has no a p p a re n t r e l a t io n s h ip  to  th e  th ic k n e s s  o f  th e  c o a l  bed .
D r. E . 6 .  W illiam s (1962, p e r s o n a l  com m unication) has  su g g e s te d  t h a t  
v i t r a i n  c o n te n t  in  a  c o a l  bed i s  h ig h  w here a nonm arine ro ck  l i e s  
im m ed ia te ly  on to p  o f th e  bed and i s  low w here th e  o v e r ly in g  rocks c o n ta in
F ig u re  6 . P ho tom icrograph  o f  s p h e r u l i t i c  s i d e r i t e  i n  " b i rd s h o t"  
(Ceredo s e c t io n  2 7 a ) . P la in  l i g h t .  Hand specim en shown in  
f ig u r e  5 .
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m a rin e  f o s s i l s .  T h is  th e o ry  was t e s t e d  by m aking a  v i s u a l  f i e l d  e s t im a te  
o f  v i t r a i n  c o n te n t  ( in  p e r  c e n t)  on 21 c o a l  b e d s ,  9 w i th  m arin e  ro o f  
ro ck s  and 12 o v e r l a in  by nonm arine  s h a l e .  A c h i  sq u a re  t e s t ^  o f  t h i s  
d a ta  s u b s t a n t i a t e s  W il l ia m s 1 c o n c lu s io n .  G oal bed s  o v e r l a in  by  m arin e  
s t r a t a  have s i g n i f i c a n t l y  l e s s  v i t r a i n  th a n  th o s e  o v e r l a in  by  n onm arine  
s t r a t a .
T h ic k e r  c o a l  beds a r e  u s u a l ly  b ro k en  by one o r  m ore c l a y ,  s h a le ,  o r  
c o a ly  s h a le  p a r t in g s  w h ich , when t r a c e d  l a t e r a l l y ,  may in c r e a s e  in  t h i c k ­
n e s s  from  a  f r a c t i o n  o f  an in c h  to  two o r  th r e e  f e e t .  I n  th e  A sh lan d  
a r e a ,  one o f  th e s e  p a r t i n g s ,  a  b la c k  f l i n t - l i k e  l a y e r  i n  th e  u p p erm o st 
c o a l  bed  o f  th e  P r in c e s s  No. 5 zone i n  K en tu ck y , i s  v e ry  w id e sp re a d  and 
e a s i l y  r e c o g n iz e d .  Where t y p i c a l l y  d e v e lo p e d , th e  f l i n t  p a r t i n g  c o n s i s t s  
o f  a  le n s  o f  ch a lc ed o n y -c e m en te d  fra g m en ts  o f  c h a r c o a l - l i k e  f u s a in .
T hese p a r t in g s  w e a th e r  to  a l i g h t  b l u i s h  g ra y  c o lo r  and show num erous 
v e in s  o f  c h a lc e d o n y . The c a rb o n iz e d  p l a n t  m a t e r i a l  o c c u rs  a s  f ra g m en ts  
1 to  2 c e n t im e te r s  in  d ia m e te r  w i th  th e  c e l l u l a r  s t r u c t u r e  f i l l e d  w i th  
c h a lc e d o n y  and c u t  by num erous c h a lc e d o n y  v e in s  ( f i g .  7 ) .  S in c e  th e  c e l l  
s t r u c t u r e  i s  n o t  co m p ressed , p e r m in e r a l i z a t io n  m ust hav e  o c c u r re d  b e f o re  
any a p p r e c ia b le  co m p ac tio n  o f  th e  v e g e ta b le  m a t t e r .  I n  o th e r  a r e a s  
th e  f l i n t  p a r t in g  i s  r e p r e s e n te d  by a  t h i n ,  h a r d ,  f in e  g r a in e d ,  b ro w n ish , 
s p l i n t - l i k e  c o a l .
2 = (0  -  E) -  .5 *  2 = 3 .2 9
E
P = .0 5 ,  2 = 3 .8 4 ;  P = .1 0 , 2 = 2 .7 1
* Y ates  c o r r e c t i o n  f o r  s m a ll  num bers: s u b t r a c t
.5  from  each  0  -  E r e g a r d le s s  o f  s ig n .
F O S S IL S
MAR MONMAR.
z 40 8 5
X*-
> 40 1 7
s 0
F ig u re  7 . P h o to m icro g rap h  o f  b la c k  f l i n t  p a r t i i^ g in  P r in c e s s  No. 
c o a l  (W eb b v llle  s e c t io n  2 0 ) .  a  -  v e in  o f  c h a lc e d o n ic  q u a r tz ,  
b -  c a rb o n iz e d  p l a n t  f ra g m e n t. A l l  l i g h t  a r e a s  a r e  q u a r tz .
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S e a t rock
S e a t rock  has been d e f in e d  by Huddle and P a t te r s o n  (1961) as "  . . .  a 
ro ck  n o rm a lly  u n d e r ly in g  a c o a l  bed w ith  p h y s ic a l  c h a r a c t e r i s t i c s  su g ­
g e s t in g  t h a t  i t  se rv ed  as a s o i l .  I t  i s  g e n e r a l ly  composed o f  c l a y - ,  
s i l t - ,  o r  s a n d - s iz e  p a r t i c l e s  b u t  may be l im e s to n e , b la c k  s h a le ,  o r  some 
o th e r  rock  ty p e ."  S e a t ro ck s  in  th e  A shland a re a  in c lu d e :  u n d e rc la y
(w hich in c lu d e s  p l a s t i c  c la y  and c la y e y  s i l t s t o n e ) ,  f l i n t  c la y ,  c la y e y  
san d sto n e  and q u a r tz o se  s a n d s to n e . They a re  p r e s e n t ,  w ith o u t e x c e p tio n , 
below e v e ry  c o a l  and som etim es o c cu r w ith o u t a  c o a l .  However, when th e  
c o a l  i s  a b s e n t  th e  top  o f  th e  c la y  i s  v e ry  ca rbonaceous and in  some 
p la c e s  can  be t r a c e d  l a t e r a l l y  in to  a  c o a l .  The c h a r a c t e r i s t i c  f e a tu r e  
common to  a l l  s e a t  rocks i s  th e  abundance o f  c a rb o n iz e d  ro o t  m arkings 
w hich  s u g g e s t t h e i r  r e l a t io n s h ip  to  a n c ie n t  s o i l s .  T h is  f e a tu r e  i s  
re g a rd e d  by Huddle and P a t te r s o n  as an in d ic a t io n  o f  s e a t  rock  fo rm a tio n  
by th e  a l t e r a t i o n  o f  p re v io u s  sed im en ts  due to  p la n t  a c t io n  and le a c h in g . 
The s e a t  ro ck s  a r e  f i n e r  g ra in e d  and more homogeneous im m ed ia te ly  below 
th e  c o a l  and g rad e  down in to  th e  u n d e r ly in g  more h e te ro g en eo u s  ro c k .
S e a t  ro ck s  o f  th e  c o a r s e r ,  c la y e y  s i l t s t o n e  and c la y e y  s a n d s to n e  ty p es  
o cc u r  w here th e  c o a l  o v e r l i e s  a  th ic k  san d s to n e  o r  s i l t s t o n e  and th e  th in  
u n d e rc la y  im m ed iate ly  b en ea th  th e  c o a l  r e s u l t s  from a l t e r a t i o n  o f  th e  
c o a r s e r  sed im e n t.
P l a s t i c  u n d e rc la y  i s  th e  m ost abundan t ty p e  o f  s e a t  rock  in  th e  
A lleg h en y  o f  th e  A shland a r e a .  I t  o ccu rs  u n d e r a l l  c o a l s ,  and even  i f  
th e  c o a l  bed o v e r l ie s  a  sa n d s to n e  th e r e  i s  a t h i n  la y e r  o f  p l a s t i c  u n d e r­
c la y  betw een th e  c o a l  and th e  s a n d s to n e . P l a s t i c  u n d e rc la y  i s  a  s o f t ,  
g ra y , p l a s t i c  c la y ,  u s u a l ly  w ith  a lm o st no s i l t  e x c e p t n e a r  th e  b ase  
w here i t  g rad es  in to  th e  u n d e r ly in g  ro c k . I l l i t e ,  m ix e d -la y e r
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i l l i t e - m o n t m o r i l l o n i t e ,  and i l l i t e - m o n t m o r i l l o n i t e - c h l o r i t e  a r e  th e  
p r in c ip a l  c la y  m in e ra ls  in  p l a s t i c  u n d e rc la y  and d i f f e r  l i t t l e  in  m in e ra l  
c o m p o s itio n  from  th e  f in e  g ra in e d  s e d im e n ta ry  ro ck s  below  c o a l  beds 
( S c h u ltz ,  1 9 5 8 ).
F l i n t  c l a y  i s  a  h a rd , b r i t t l e ,  g ra y  to  t a n  c la y  w ith  sh a rp  c o n c h o id a l 
to  uneven h a c k ly  f r a c t u r e .  I t  o c c u rs  as  le n s e s  and la y e r s  up to  2 f e e t  
t h i c k  w i th in  th e  p l a s t i c  c la y s  o r  a s  c o a l  p a r t i n g s .  I t  i s  more r e s i s t a n t  
to  w e a th e r in g  th a n  th e  s o f t e r  c la y s  and i s  d i s t i n c t i v e  in  th e  o u tc ro p , 
f r e q u e n t ly  w e a th e r in g  to  l i g h t  b lu i s h  g ra y  s h a r d - l i k e  f ra g m e n ts . The 
m in e ra l  c o m p o s itio n  o f  f l i n t  c l a y  as  r e p o r te d  by H uddle and P a t te r s o n  
(1961) ra n g e s  from  75 to  95 p e r  c e n t  k a o l i n i t e .  K a o U n ite  c o n te n t  i s  
l e s s  in  s e m i f l i n t  c la y s  and l e a s t  i n  p l a s t i c  c l a y s .
D e t r i t a l  Rocks
D e t r i t a l  A lleg h en y  ro ck s  o f  th e  A sh lan d  a r e a  r e p r e s e n t  e p iso d e s  o f  
a l lo c h th o n o u s  c l a s t i c  i n f lu x  w hich  m asked th e  e f f e c t  o f  in d ig e n o u s  chem i­
c a l  p r o c e s s e s .  C l a s s i f i c a t i o n  o f  th e s e  d e t r i t a l  sed im e n ts  i s  b a sed  on 
g r a in  s i z e ,  ty p e  o f  s e d im e n ta ry  s t r u c t u r e ,  and f o s s i l  c o n te n t .  F ig u re  8 , 
m o d if ie d  from  Ferm (1 9 6 2 ), i l l u s t r a t e s  th e  v a r io u s  c l a s s e s  and t h e i r  
r e l a t i o n s h i p  to  one a n o th e r .  S a n d s to n e , s i l t s t o n e ,  and c la y s to n e  a r e  th e  
m a jo r g r a in  s i z e  ty p e s  and j u s t  as  d e t r i t a l  ro ck s  as  a  group show a 
m e c h a n ica l e n e rg y  In c re a s e  o v e r  th e  c h e m ic a l r o c k s ,  c l a y s to n e ,  s i l t s t o n e ,  
and sa n d s to n e  r e s p e c t iv e ly  show a  p r o g r e s s iv e  in c r e a s e  in  m e ch an ica l 
e n e rg y  w i th in  th e  d e t r i t a l  g ro u p . T h is ,  o f  c o u r s e ,  assum es t h a t  th e  
c o a r s e r  s i z e s  a r e  alw ays a v a i l a b l e  and th e  c lo s e  r e l a t i o n s h i p  o f  a l l  
t h r e e  s iz e s  s u g g e s ts  th e r e  i s  no re a so n  to  assum e o th e r w is e .  The d i s t r i ­
b u t io n  o f  th e  d i f f e r e n t  g r a i n - s i z e  ty p e s  among d e t r i t a l  ro ck s  i s  p re s e n te d
M A R IN E  A N D / O R
N O  F O S S I L S  O R  P L A N T  F O S S I L S  IG R A IN  S I Z E
B R A C K I S H  F O S S I L S
N O N - B E D D E DB E D D E D
B E A C H
S A N D S T O N E
M A R G I N A L S
S I L T S T O N E
P R O - M A R G I N A L  ( S H A L E )
C L A Y S T O N E  -  P R O - M A R G I N A L  ( C L A Y  3 H A L E “  &  F I S S I L E  S H A L E )
G R A D A T IO N A L  S T R U C T U R E  B O U N D A R Y  
-  F O S S I L  C O N T E N T  B O U N D A R Y .
F I G U R E  8  C L A S S I F I C A T I O N  O F  D E T R I T A L  R O C K S  O N  B A S I S  O F  
G R A IN  S I Z E .  S T R U C T U R E .  A N D  F O S S I L  C O N T E N T .
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on ta b le  I I  which shows th e  d i s t r ib u t io n  o f 121 random samples taken  from 
th e  s t r a t ig r a p h ic  s e c tio n s  measured in  d e t a i l .  The modal g ra in  s iz e  o f 
a l l  specim ents i s  very  f in e  sand which composes over one fo u rth  o f  the  
d e t r i t a l  ro ck s; the  median is  in  th e  co a rse  s i l t  s i z e .
T able I I
T able I I .  D is tr ib u t io n  o f  g ra in  s iz e  o f 121 random samples from d e ta i l  
measured s e c t io n s .
G rain S ize
No. o f 
Samples %
Medium 1
i  1 Fine 10S 2 Very f in e 38co w 49 40 .5
Coarse 33
1 4) 
u  G Medium 26
r*  O 
•H U F ine 9
W  CO 68 56.2
C laystorle 4 4 3 .3
T o ta l 121 100.0
Sandstone
A llegheny sandstones o f th e  Ashland a re a  encompass th e  m a jo r ity  of 
sand s iz e s ,  rang ing  from very  f in e  sandstone to  pebbly  co a rse  san d sto n e . 
The maximum g ra in  s iz e  i s  no t a t  a l l  comnon, and th e  most abundant i s  
v ery  f in e  sand (see  ta b le  I I ) .  A ll  o f  th e  sandstones a re  l ig h t  to  medium- 
gray on a f re s h  exposure and w eather to  l i g h t e r  tan s  and y e llo w ish  w h ite . 
Four m ajor types o f sandstone -  ch an n e l, m arg in a l, burrowed, and beach - 
a re  recogn ized  on th e  b a s is  o f t h e i r  in te r n a l  s t r u c tu r e ,  com position , 
and r e la t io n s h ip  to  a d jo in in g  ro c k s .
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Channel sandstone bodies a re  g e n e ra lly  l e n t i c u la r  in  c ro ss  s e c tio n  
and have a maximum th ick n e ss  o f  approxim ately  40 to  50 f e e t .  The maximum 
dim ensions a re  u s u a lly  d i f f i c u l t  to  determ ine as th e  channels a re  commonly 
la rg e r  than  th e  o u tc ro p s . F ig u re  9 shows th e  s iz e ,  shape, and boundary 
r e la t io n s h ip s  o f an e x c e p tio n a lly  w e ll  exposed channel sandstone more 
than  one m ile  in  w id th . The channel shown on th is  f ig u re  a ls o  i l l u s ­
t r a t e s  c h a r a c te r i s t i c s  common to  o th e r  ch an n e ls , namely, l a t e r a l  g ra d a tio n  
from a th ic k  c e n t r a l  p o r tio n  w ith  an e ro s lo n a l base to  th in  s i l t y  m arginal 
sandstones and s h a le s .  Some ch an n e ls , however, lack  th e  c e n t r a l ly  lo ca te d  
e ro s lo n a l c o n ta c t a t  th e  base and grade downward in to  u n d erly in g  sedim ents 
(see  base o f channel sandstone in  f ig u re  8 ) .  Channel sandstones c o n ta in  
th e  c o a rs e r  g ra in  s iz e s  a lthough  t h e i r  mean s iz e  is  f in e  sand (0 .166 mm, 
see ta b le  I I I ) .  Where th e  lower boundary o f th e  sandstone is  e ro s lo n a l ,  
g ra in  s iz e  i s  c o a rse r  a t  th e  base and grades upward in to  f in e r  s iz e s  b u t 
where th e  lower c o n ta c t i s  g ra d a tio n a l th e  m iddle p o r tio n  o f the  channel 
i s  g e n e ra lly  c o a rse r  and grades upward, downward, and l a t e r a l l y  in to  
f in e r  g ra in  ro c k s . Large, t o r r e n t i a l - ty p e  c ro ss  lam inations up to  2 f e e t  
in  am plitude a re  p re se n t ( f i g .  10) and se rv e  to  id e n t i fy  th e  channel 
sa n d s to n e s , k  com plete range in  bed th ic k n e ss  from the  th ic k  (2 f e e t)  
cross-bedded  u n i ts  to  th in  (1 mm) p a r a l l e l  lam inated  u n i t s  occurs as 
th e  channel and m arg ina l sandstones m erge. M ineral a n a ly s is  o f 11 th in  
s e c tio n s  from s e le c te d  channel sandstones g ives an average com position 
o f :  q u a r tz , 66.5%; micaceous rock fragm ents, 11.4%; fe ld sp a r  (m ostly
o r th o c la s e ) ,  7.4%; m a trix  c la y , 7.5%; k a o lin ,  3.9% and m ica, 3.3% (see  
ta b le  I I I ) .  T his i s  a low rank graywacke in  K ry n in e 's  (1945) 
c l a s s i f i c a t i o n .
M arginal sandstones a re  f in e  to  very  f in e  g ra in ed , th in  bedded and 




FIGURE 9 SKETCH OF A ONE MILE LONG EXPOSURE ALONG U.& HIGHWAY 52  AT IRONTON 
SECTION 36  SHOWING A CHANNEL SANDSTONE WITH EROS ION AL BASE GRADING
LATERALLY INTO MARGINAL SANDSTONES B SHALES B OVERLAW BY A COAL.
to
ON
Table I I I
M ineral Composition and Q uartz G rain S ize  o f S e lec ted  Channel Sandstones
S lid e  Mo. Qtz O thers
T o ta l
X
X o f O thers T o ta l X 
O thers
Mean
G rain S izeMRP* Mica K aolin Feldy Clay
1849 62 38 100 22 2 18 20 38 100 .252mn
1850 63 37 100 44 2 15 25 14 100 .125
1851 67 32 100 28 3 23 16 30 100 .222
1852 78 22 100 36 15 8 18 23 100 .118
1853 74 28 100 35 9 8 27 21 100 .165
1854 44 56 100 34 34 6 7 19 100 .107
1855 75 25 100 12 10 6 54 18 100 .175
1856 73 27 100 25 7 16 28 24 100 .161
1857 58 42 100 44 4 14 24 14 100 .251
1858 68 32 100 40 7 10 11 32 100 .128
1859 68 32 100 51 10 3 12 24 100 .119
Mean 66.5 33.5 100 33.8 9 .8 11.6 22.0 22.5 100 .166
Grand mean 66.5 — — 11.4 3 .3 3.9 7 .4 7.5 100 .166
* Micaceous rock fragm ents 
v M ostly o r th o c la se
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F ig u re  10. Channel san d sto n e  shoving  w e ll  developed c ro ss -b e d d in g . 
(W ilk e sv il le  s e c t io n  4 2 ) .
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The name " m a rg in a l"  i s  a p p l ie d  to  th e s e  sands b ecau se  th e y  o c cu r around 
th e  m arg ins o f  th e  c h a n n e l s a n d s to n e s ,  e i t h e r  a lo n g  th e  s id e s  o r  p erh ap s  
in  f r o n t  w here th e y  te rm in a te  in  s h a le s  o r  s i l t y  s h a le s  w hich  r e p re s e n t  
d e p o s i ts  in  l a r g e r  b o d ie s  o f  s ta n d in g  w a te r .  S im ila r  s t r u c tu r e s  w ere 
o b se rv ed  in  r e c e n t  sed im en ts  a lo n g  th e  M is s i s s ip p i  R iv e r  and a t  th e  
mouth o f  one o f  th e  sm a ll M is s i s s ip p i  R iv e r  d i s t r i b u t a r i e s  (Coleman, 
G a g lia n o , and Webb, 1963).
Component p a r t i c l e s  o f  th e  m a rg in a l s a n d s to n e s  c o n s i s t  o f  two m ajo r 
g ro u p s , (1 ) l i g h t - c o lo r e d ,  e q u a n t g r a in s  o f v a r io u s  sand s i z e s ,  and 
(2) d a r k -c o lo re d ,  t h i n ,  p l a ty  m icas and p la n t  f ra g m e n ts . S e p a ra t io n  o f  
th e s e  com ponents in to  t a b u la r  g roups r e s u l t s  in  beds w hich ran g e  from 
p a r a l l e l  la y e r s  one to  s e v e r a l  m i l l im e te r s  th ic k  to  s in g l e ,  c r o s s -  
la m in a te d  le n se s  l e s s  th an  one c e n t im e te r  th i c k  and to  groups o f  c ro s s  - 
la m in a te d  le n se s  s e v e r a l  c e n t im e te r s  th i c k .  The c ro s s - la m in a te d  le n s e s  
a re  l a r g e r  n e a r  th e  c h a n n e l.  Away from th e  c h a n n e l t h e i r  m agn itude and 
g r a in  s i z e  d e c re a se  as th ey  g rad e  from  m a rg in a l sa n d s to n e s  in to  m a rg in a l 
s i l t s t o n e s .  The le n s -s h a p e d  u n i t s  g e n e r a l ly  have asy m m etrica l shape and 
c ro s s - la m in a e  w ith  u n i d i r e c t i o n a l  d ip  b u t some le n s e s  a r e  sy m m etrica l 
w ith  m u l t i d i r e c t i o n a l  d ip s  s u g g e s t in g  o s c i l l a t i o n  r i p p l e s .
M arg in a l s a n d s to n e s  a re  g e n e r a l ly  d ev o id  o f  f o s s i l s  e x c e p t f o r  
o c c a s io n a l  c o a ly  p la n t  frag m en ts  o c c u r r in g  w ith  th e  f la k y  m in e ra ls  
a lo n g  bed d in g  p la n e s .  M arine f o s s i l s  a re  a b s e n t  e x c e p t w here th e s e  sa n d ­
s to n e s  a r e  s l i g h t l y  burrow ed and g rad e  in to  th e  burrow ed c l a s s .
Burrowed sa n d s to n e  i s  th e  o n ly  c l a s s  show ing d is tu rb a n c e  o f  p rim ary  
s t r a t i f i c a t i o n  by th e  a c t io n  o f  b u rro w in g  i n v e r te b r a t e  o rg a n ism s. The 
d eg ree  o f  b u rrow ing  ran g es  from  a  few s c a t t e r e d  t r a i l s  in  th e  m a rg in a l 
ro ck s  to  com ple te  d e s t r u c t io n  o f  p rim a ry  s t r u c t u r e  ( s im i l a r  to  burrow ed 
s i l t s t o n e ,  f i g .  1 3 ) . The burrow ed sa n d s to n e s  a re  g e n e r a l ly  d a rk  g ray
F ig u re  11. C ro s s - la m in a te d  m arg in a l san d s to n e  showing 
predom inance o f  l i g h t  c o lo re d  com ponents. K ilg o re -  
Ogan u n i t  (W ilk e s v il le  s e c t io n  4 7 ) .
M f T B l C  1
F ig u re  12. M arg in a l s i l t s t o n e  showing th in  la m in a tio n s  
sm a ll s c a le  c ro s s - la m in a te d  le n s e s  and abundance o f 
d a rk  com ponents. M ercer com plex (Z ron ton  s e c t io n  36)
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b u t o c c a s io n a l ly  a r e  l i g h t  ta n  in  th e  c o a r s e r  g r a in  s i z e s .  Some burrow ed 
sa n d s to n e s  la c k  f o s s i l s  b u t  o th e r s  c o n ta in  a r i c h  c a lc a re o u s  b ra ch io p o d  
fa u n a . A lth o u g h  burrow ed sa n d s to n e s  a re  g e n e r a l ly  l e s s  th a n  one fo o t  
th ic k  t h e i r  homogeneous t e x tu r e  p ro d u ces  a m assiv e  and co n sp icu o u s 
a p p ea ran ce  on th e  o u tc ro p .
D is tu rb e d  s t r u c t u r e s  s im i l a r  to  th e  burrow ed sa n d s to n e s  may r e s u l t  
from  p la n t  r o o ts  b u t ,  in  t h i s  l a t t e r  c a s e ,  th e  ro o t  tu b e s  a r e  su rro u n d ed  
by a ca rb o n aceo u s  f i lm  r e p r e s e n t in g  th e  o u te r  p a r t  o f  th e  r o o t .  T hese 
ro ck s  w ould th e n  be s e a t  ro ck s  and a re  d e s c r ib e d  u n d e r th e  ch em ica l 
r o c k s .
Beach s a n d s to n e s  a r e  th e  f o u r th  c l a s s  o f  s a n d s to n e s .  They c o n s i s t  
o f  w e l l - s o r t e d  q u a r tz  and a re  a lm o st s t r u c t u r e l e s s  becau se  o f  th e  u n i ­
fo rm ity  o f  t h e i r  g r a in  s i z e  and c o m p o s itio n . T h is  s a n d s to n e  ty p e  is  
r e p re s e n te d  a t  a  s in g le  o u tc ro p  (W ilk e s v i l le  s e c t io n  4 2 , 3 m ile s  e a s t  o f  
M cA rthur, O hio) w here i t  i s  one fo o t  th ic k  and o c cu rs  w i th in  a  s h a le  
c o n ta in in g  s p a rs e  m arin e  f o s s i l s .  B oth  s h a le  and s a n d s to n e  a p p e a r  to  be 
l a t e r a l l y  e q u iv a le n t  to  th e  f o s s i l i f e r o u s  m arine  V anport l im e s to n e .
E xact r e l a t i o n s h i p  o f  t h i s  beach  sa n d s to n e  to  o th e r  s a n d s to n e s  i s  q u e s ­
t io n a b le  b u t  i t s  c o m p o s itio n , s t r u c t u r e ,  and r e l a t i o n  to  s u rro u n d in g  
ro ck s  s u g g e s t  a  p o s i t i o n  betw een th e  m a rg in a l and burrow ed sa n d s to n e s  ( s e e  
f i g .  8 ) .
S i l t s t o n e
S i l t s t o n e s  a re  th e  m ost abundan t ro ck s  in  th e  A sh land  a r e a ,  c o m p ris ­
in g  s l i g h t l y  o v e r 56 p e r  c e n t  o f  th e  random sam ples ( t a b le  I I ) .  F ig u re  8 
i l l u s t r a t e s  two m ajo r s t r u c t u r a l  d iv i s io n s  o f  s i l t s t o n e s  -  th e  bedded , 
in c lu d in g  m a rg in a l s i l t s t o n e  and p ro m a rg in a l ( s h a l e ) ,  and th e  nonbedded, 
in c lu d in g  burrow ed s i l t s t o n e s .  As in  th e  m a rg in a l s a n d s to n e s ,  component
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p a r t i c l e s  a re  l i g h t  c o lo re d , eq u an t-sh ap ed  c o n s t i tu e n ts  m ain ly  q u a r tz  
and d a rk , f l a t ,  f la k y  c o n s t i tu e n ts  p red o m in an tly  co a rse  and f in e  micas 
and p la ty  p la n t  d e b r is .  The p ro p o r tio n  and d i s t r i b u t i o n  o f th e se  two 
c o n s t i tu e n ts  r e s u l t  in  two c la s s e s  o f bedded s i l t s t o n e s ,  m arg in a l and 
p ro m a rg in a l.
M arg inal s i l t s t o n e s  a re  composed o f  a 50 p e r  c e n t o r  g r e a te r  p ro p o r­
t io n  o f  l ig h t - c o lo r e d ,  eq u an t-sh ap ed  g ra in s  a rran g ed  in  th in  lam inae o r  
l e n t i c u l a r  b od ies  in te r la y e re d  and in terw oven  w ith  l e s s e r  amounts o f 
d a rk , f la k y  m in e ra ls  ( f i g .  1 2 ). The l e n t i c u l a r  b o d ies  a re  m ost abundant 
in  th e  c o a r s e r  s i l t  s iz e  where t h i s  c la s s  g rades in to  th e  m arg in a l san d ­
s to n e s  and th e  le n se s  d ec re a se  in  abundance as th e  rock g rades in to  th e  
f in e r  g ra in e d  p rom arg ina l s h a le s .  F o s s i l s  a re  g e n e ra l ly  a b se n t ex cep t 
f o r  sm all (1 cm), f l a t t e n e d  fragm ents o f p la n t  f o s s i l s  w hich o ccu r as 
p a r t  o f  th e  dark  c o n s t i tu e n ts .  E longate  p la n t  fragm ents a re  commonly 
w e ll  o r ie n te d  p a r a l l e l  to  each o th e r ,  and to  d i r e c t io n  o f  d ip  o f  th e  
sm all s c a le  c ro s s -b e d s , presum ably r e f l e c t i n g  th e  c u r re n t  d i r e c t io n .  
M arine f o s s i l s  a re  p re s e n t  s p a r in g ly  and a re  u s u a l ly  a s s o c ia te d  w ith  
some burrow ing and d is tu rb a n c e  o f  p rim ary  s t r u c tu r e s .
Where th e  p ro p o r tio n  o f  l i g h t ,  equan t c o n s t i tu e n ts  i s  le s s  th an  50
p e r  c e n t and th e  rocks have th in  p a r t in g ,  bedded s i l t s t o n e s  a re  c la s s e d
o
as p rom arg ina l s i l t s t o n e s ,  h e r e a f t e r  c a l le d  s h a le .  The amount o f  d a rk , 
f la k y  components in c re a se s  as th e  g ra in  s iz e  d e c re a s e s . Lenses o f  l i g h t
^The term  " s h a le "  i s  used  h e re  in  a s t r u c t u r a l  sen se  and i s  
a p p lie d  to  th o se  s i l t s t o n e s  which c o n ta in  le s s  th an  50 p e r  c e n t l i g h t  
c o n s t i tu e n ts  and p o ssess  th e  a b i l i t y  to  p a r t  r e a d i ly  in to  th in  la y e r s .
The term s " c la y  s h a le "  and " f i s s i l e  s h a le "  a re  a p p lie d  to  rocks w ith  
p a r t in g  a b i l i t y  which a re  composed o f  c la y - s lz e  p a r t i c l e s .  F i s s i l e  
s h a le  has th in n e r  p a r t in g s  than  c la y  s h a le .
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co lo re d  g ra in s  become le s s  abundant and sm a lle r  In  s iz e  g e n e ra lly  d is a p ­
p ea rin g  as c la y  s iz e  m in era ls  predom inate and as s i l t s t o n e s  grade in to  
c la y s to n e s . The predominance o f dark elem ents g ives th e  sh a le s  a 
monotonous l ig h t  to  medium gray c o lo r  on f re s h  exposure which changes to  
l i g h t  y e llo w ish  o r  g ree n ish  ta n  when w eathered . Shales show th e  com plete 
range o f  f o s s i l s  from t o t a l  absence o f any w e ll d e fin ed  o rg an ic  rem ains, 
to  w e ll p rese rv ed  p la n t  f o s s i l s ,  to  w e ll p re se rv e d , abundant m arine 
f o s s i l s .  The m a jo rity  o f sh a le s  in  th e  A llegheny rocks c o n ta in  w e ll 
p rese rv ed  f o s s i l  le a v e s , which sug g ests  nonmarine d e p o s itio n . The 
sh a le s  a re  the  only  bedded rocks c o n ta in in g  any abundance o f m arine 0 1 * 
b rack ish -m arin e  f o s s i l s  and they  commonly show some e f f e c t s  o f  burrow ­
in g . M arine o r  b ra c k ish  f o s s i l - b e a r in g  s h a le s ,  u n le ss  h ig h ly  burrowed, 
a re  im possib le  to  d is t in g u is h  from n o n fo s s i l i f e ro u s  sh a le s  in  th e  absence 
o f f o s s i l s .  These f o s s i l s ,  which in c lu d e  c r in o id  stem s, pelecypods, 
g as tro p o d s , s t r a ig h t  cephalopoda, p ro d u c tid s , s p i r i f e r i d s ,  and o rb ic u -  
lo id s ,  a re  u s u a lly  v ery  sp a rse  and very  d i f f i c u l t  to fin d  w ith o u t a long 
se a rc h . The most c h a r a c te r i s t i c  f e a tu re s  o f the m arine sh a le s  a re  t h e i r  
lo c a tio n  d i r e c t ly  above c o a l beds and t h e i r  a s s o c ia t io n  w ith  sm all iro n  
n o d u les . The f o s s i l s  a p p a re n tly  a c t  as lo c i  o f c o n c e n tra tio n  fo r  th e  
iro n  which f i l l s  th e  f o s s i l  c a s ts  to  form nodules in  th e  shape o f f o s s i l s .
Non-bedded s i l t s t o n e s  a re  re p re se n te d  only  by burrowed ro ck s . These 
burrowed rocks do no t in c lu d e  th o se  d is tu rb e d  by p la n t  ro o ts ,  which a re  
co n sid e red  as s e a t  ro ck s . The burrowed c la s s  re p re s e n ts  g ra in  s lz e e q u iv a -  
le n ts  o f  th e  m arg inal and p rom arg inal s i l t s t o n e s  which have been a l t e r e d  
by the  a c tio n  of burrow ing m arine organism s and s i l t s t o n e s  o f th i s  c la s s  
commonly c o n ta in  sm all a re a s  showing r e l i c t  bedding ( f i g .  13). A s i l i c a  
and c a l c i t e  cem ented, v ery  f o s s i l i f e r o u s  burrowed s i l t s t o n e  occurs a t  two
F ig u re  13. Burrowed s i l t s t o n e ,  K ilg o re  f l i n t  
a t  Grayson s e c t io n  19. a  -  m arine p e lecy p o d s, 
b -  r e l i c t  th in -b ed d ed  s i l t s t o n e .
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s t r a t i g r a p h i c  p o s i t io n s  in  th e  A lleg h en y  ro ck s  o f  th e  A shland a r e a .
T hese a r e  g e n e r a l ly  r e f e r r e d  to  as  th e  K ilg o re  f l i n t  a t  K ilg o re ,  Ken­
tu ck y  and as  th e  Z a le s k i  f l i n t  n e a r  M cA rthur, O hio . They a re  l i t h o l o g i ­
c a l l y  v e ry  s im i l a r ,  ra n g in g  from  s i l t - s i z e  d e t r i t a l  g r a in s  to  a lm o st 
p u re  c o n c e n tr a t io n s  o f  s i l i c e o u s  s p ic u le s  ( f i g .  14) w ith  maximum d ia m e te r  
o f  .09 m i l l im e te r  and le n g th  o f  a t  l e a s t  1 m i l l im e te r ,  a lth o u g h  m ost 
a r e  o n ly  h a l f  t h a t  s i z e .  The cem ent in  th e  K ilg o re  ’’f l in t* ' v a r i e s  from 
100 p e r  c e n t  c a rb o n a te  to  a lm o st 100 p e r  c e n t  s i l i c a .  The s i l i c a  
cem ent o ccu rs  as i r r e g u l a r ,  s c a t t e r e d  a r e a s  in  th e  c a l c i t e  cem ent and i s  
b e l ie v e d  to  be a re p lac em e n t o f  th e  c a rb o n a te  cem ent. L a te r a l l y  th e  
w e l l  cem ented s i l t s t o n e s  change in to  w e ll-b e d d e d , noncem ented , m arg in a l 
s i l t s t o n e s  ( f i g .  15) w hich in c r e a s e  in  g r a in  s iz e  and g rad e  in to  
s a n d s to n e .
C lay s to n e
The term  " c la y s to n e "  as  u sed  h e re  r e f e r s  to  ro ck s  composed p r e ­
d o m in an tly  o f  c l a y - s i z e  c o n s t i t u e n t s .  O nly bedded c la y s to n e s  a re  
re c o g n iz e d  and a re  c la s s e d  as p ro m a rg in a l ( c la y  s h a le  and f i s s i l e  
s h a le )  h e r e a f t e r  r e f e r r e d  to  as  c la y  s h a le  and f i s s i l e  s h a le  ( f i g .  8 ) .  
D i s t in c t io n  o f  th e  two s u b c la s s e s  i s  b ased  on p a r t in g  a b i l i t y ,  f i s s i l e  
s h a le  h av in g  th in n e r  p a r t i n g .  C la y s to n e s  v a ry  from  th e  s o f t ,  sm ooth, 
l i g h t  g ray  c la y  s h a le  to  th e  h a rd , b la c k ,  c a rb o n a c e o u s , f i s s i l e  s h a le  
e i t h e r  o f  w hich may o r  may n o t  c o n ta in  m a rin e , b r a c k is h  o r  p l a n t  f o s s i l s .  
The c la y  s h a le s  may be c o m p le te ly  dev o id  o f  f o s s i l s ,  c o n ta in  w e l l  p r e ­
s e rv e d  le a v e s  and stem s o r  c o n ta in  a v e ry  s p a r s e  m arin e  fau n a  o f  p o o r ly  
d e f in e d  p e lecy p o d  m olds. B lack  f i s s i l e  s h a le s  g e n e r a l ly  o v e r l i e  a c o a l  
bed and m arin e  f o s s i l s ,  i f  p r e s e n t ,  commonly c o n s i s t  o f  o r b ic u lo id s  and 
l i n g u l i d s .  Some b la c k  f i s s i l e  s h a le s  c o n ta in  such  an abundance o f  p la n t
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F ig u re  14. P ho tom icrograph  o f  s i l i c e o u s  s p ic u le s  in  Z a le s k i  f l i n t  
(W ilk e s v il le  s e c t io n  4 2 )•  P la in  l i g h t .
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F ig u re  15 . M a rg in a l s a n d s to n e  show ing v e ry  t h i n  b ed d in g  in  low er h a l f  
and wavy b ed d in g  cau sed  by sm a ll s c a le  c ro s s -b e d d in g  in  u p p e r  h a l f .  
G rades l a t e r a l l y  in to  s i l i c i f i e d  K ilg o re  f l i n t  a t  G rayson s e c t io n  17. 
S ix  in c h  r u l e r  f o r  s c a l e .
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f o s s i l s  t h a t  th e  rock  i s  in  f a c t  an impure c o a l .  Layers o f  t h i s  s h a ly  
c o a l may be two to  fo u r  f e e t  th ic k  on top  o f some c o a l b ed s .
Non-bedded c la y s to n e  i s  n o t reco g n iz ed  among th e  d e t r i t a l  ro c k s , 
p erhaps because  sm a ll s t r u c tu r e s  may d is a p p e a r  d u r in g  com paction .
COMPOSITION AND ORIGIN OF SEDIMENTARY UNITS
Rock types d e sc rib e d  In p rev io u s  s e c t io n s  a re  p re s e n t  as compo­
n e n ts  o f  s t r a t i g r a p h ic  g ro u p s . These groups a re  based on th e  occu rren ce  
o f  c e r t a in  d i s t i n c t  rock types o r  on a g e n e t ic a l ly  s ig n i f i c a n t  a r ra n g e ­
ment o f rock ty p e s . Four such sed im en tary  u n i t s ,  K ilgore-O gan, Z a le s k l-  
W in te rs , V a n p o rt-C la rio n , and K itta n n in g , a re  reco g n ized  in  th e  A llegheny 
rocks o f  th e  A shland a re a .
K ilgore-O gan S edim entary  U n it
The K ilgore-O gan sed im en tary  u n i t ,  th e  b a s a l  u n i t  o f  th e  A llegheny 
group in  t h i s  a r e a ,  i s  a wedge-shaped body w hich th ic k e n s  from le s s  than  
f iv e  f e e t  in  th e  so u th  to  n e a r ly  80 f e e t  in  th e  n o r th .  Nonmarine chem ical 
rocks form b o th  th e  upper and low er b o u n d a r ie s . The low er boundary is  
th e  base  o f a  c o a l and c la y  bed o r  zone w hich In Ohio is  c a l l e d  Brook- 
v i l l e  (S to u t ,  1927, Amended from T io n e s ta , 1916) and in  Kentucky th e  
P r in c e s s  No. 5 (Sheppard and Ferm, 1962). The u pper boundary i s  th e  base 
o f th e  C la r io n  c o a l and c la y  zone ex cep t in  th e  extrem e n o r th e rn  p a r t  
where th e  b ase  o f th e  Ogan c la y  and c o a l forms th e  top o f th e  u n i t .  Rocks 
o f th e  K ilgore-O gan u n i t  r e p re s e n t  a l l  l i t h o lo g ic  types ex cep t lim esto n e  
and q u a rtz o se  san d sto n e  and can be grouped in to  two en v iro n m en ta l f a c ie s ,  
m a r in e - to -b ra c k is h  and nonm arine. These f a c ie s  a re  shown d iagram m ati­
c a l  ly  in  f ig u re  16, and in  g r e a te r  d e t a i l  on p la te s  I I  and I I I .
Rocks o f th e  m a r in e - to -b ra c k is h  fa c ie s  in c lu d e : s h a le s ,  b lack







a- PRINCESS NO.5 OR BROOKVILLE COAL ZONE.
b- MARNE SHALES AND BRACKISH MARINE
BLACK FISSILE SHALES.
c- BURROWED SANDSTONES, 
d- CHANNEL SANDS.
• -  MARGNAL SANDS.
f- NON-MARINE SHALES, CLAYS, AM) COALS, 
g- BASE OF VANPORT-CLARION UNIT, 
h- KILGORE FLINT, 
i- ZALESKI FLINT, 
j -  COALS AND SEATROCKS.
FIGURE 16 DIAGRAMMATIC SECTION OF THE KILGORE-OGAN AND ZALESKI-WINTERS 
SEDIMENTARY UNITS.
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s a n d s to n e s  and  s i l t s t o n e s ,  a l l  o f  w h ic h  d i r e c t l y  o v e r ly  th e  b a s a l  c o a l  
bed  o r  z o n e . D i s t r i b u t i o n  o f  t h e s e  ro c k  ty p e s  and  d i s t r i b u t i o n  o f  m a r in e  
and  b r a c k i s h  f o s s i l s  a r e  show n on f i g u r e  1 7 . B lac k  f i s s i l e  s h a l e s ,  
g e n e r a l l y  l e s s  th a n  1 f o o t  t h i c k ,  o c c u r  a lo n g  th e  e a s t  c e n t r a l  p a r t  o f  
t h e  a r e a .  T h e se  b l a c k ,  f i n e  g r a in e d  s e d im e n ts  c o n t a i n  p h o s p h a t ic  
b r a c h io p o d s  ( o r b i c u l o i d s  and  l i n g u l i d s )  s u g g e s t iv e  o f  r e s t r i c t e d  b r a c k i s h  
w a te r  c o n d i t i o n s .  N o rth w ard  and  w e s tw a rd  th e  b la c k  f i s s i l e  s h a le s  a r e  
l a t e r a l l y  r e p l a c e d  by  g ra y  ( p ro m a r g in a l )  s h a l e  w h ich  c o n ta in s  a  n o rm a l 
m a r in e  f a u n a  ( M o m in g s ta r ,  1 9 2 2 ) . B urrow ed s a n d s to n e s  o c c u r  a s  i s o l a t e d  
b e d s  o r  l e n s e s  w i t h i n  t h e s e  s h a le s  and  a r e  a l s o  a s s o c i a t e d  w i th  and  g ra d e  
l a t e r a l l y  i n t o  and  away from  c h a n n e l  s a n d s to n e s  i n  v e r y  s h o r t  h o r i z o n t a l  
d i s t a n c e s  a lo n g  th e  s o u th e r n  o u tc r o p .  One o f  th e  u n iq u e  l i t h o l o g i c  
f e a t u r e s  o f  t h e  K ilg o re -O g a n  s e d im e n ta r y  u n i t  i s  t h e  K i lg o r e  f l i n t ,  a  
s i l i c a - c e m e n t e d ,  m a r g in a l - to - b u r r o w e d ,  f o s s i l i f e r o u s , s p i c u l e - b e a r i n g ,  
s i l t s t o n e  w h ic h  o c c u r s  in  th e  s o u th e r n  p a r t  o f  t h e  a r e a  w h e re  th e  
K ilg o re -O g a n  u n i t  i s  t h i n .  T h is  s i l i c a - c e m e n t e d  s i l t s t o n e  v a r i e s  from  
3 to  12 f e e t  t h i c k  ( f i g .  19) and  i s  o v e r l a i n  and  u n d e r l a i n  b y  t h i n  c o a l  
b e d s .  L a t e r a l l y  i t  g ra d e s  i n t o  m a r g in a l  s a n d s to n e s  ( f i g .  15) w h ich  in  
t u r n  g ra d e  i n t o  c h a n n e l  s a n d s to n e s .  W here th e  f l i n t  o v e r l i e s  th e  P r i n ­
c e s s  No. 5 c o a l  b e d , th e  c o a l  c o n ta in s  a  h a r d  c h a lc e d o n y -c e m e n te d  p a r t i n g  
( s e e  p ag e  19) w h ic h  h a s  a  much g r e a t e r  a r e a l  e x t e n t  th a n  th e  f l i n t  ( f i g .  
1 7 ) .
N onm arine ro c k s  o f  t h e  K ilg o re -O g a n  s e d im e n ta r y  u n i t  a r e  r e p r e s e n te d  
by c h a n n e l  s a n d s to n e s ,  m a r g in a l  s a n d s to n e s  and  s i l t s t o n e s ,  s h a l e s ,  c o a l s ,  
an d  s e a t  r o c k s .  The c h a n n e l  s a n d s to n e s  a r e  m o st a b u n d a n t an d  t h i c k e s t  
i n  th e  n o r th  ( f i g .  1 8 ) ,  b u t  a r e  d i s t r i b u t e d  th ro u g h o u t  th e  n o n m a rin e  
r o c k s ,  so m etim es e ro d in g  i n t o  th e  u n d e r ly in g  m a r in e  f a c i e s  a n d , i n  th e
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4 .9  MILES
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BURROWED SANDSTONE .
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MARGINAL SANDSTONE AND 
SILTS TONE.
SILICA CEMENTED StLTSTONE.LAND
AREA OF BLACK FLINT PARTING 
IN PRINCESS NO 5 COAL
L _ J  CONTROL.
E3 SHORELINE.
AREA OF THICK








THICK KILGORE-OG AN CHANNEL SANDSTONE. 
SOUTHERN LIMIT OF ZALESKI-WINTERS UNIT
4 .5  MILES
AREA OF THICK NON-MARINE CLASTIC DEPOSITION OF KILGORE- 
OGAN U N IT .
CROSS-BEDDING DIRECTIONS IN KILGORE-OGAN UNIT.
FIGURE 18 DISTRIBUTION OF THICK NON-MARINE KILGORE-OGAN 
AND ZALESKI-WINTERS LITHOLOGY .
F ig u re  19. O utcrop o f  (1) K ilgore-O gan , (2) V anport- 
C la r io n , (3) K itta n n in g  u n i t s  a t  K ilg o re , Ky. (Grayson 
s e c t io n  1 6 ) . a  -  K ilg o re  f l i n t ,  3 .5  f e e t  f o r  s c a le ;  
b -  F o s a i l i f e r o u s  s h a le  o f  V anport w ith  top  c o a l o f  
P r in c e ss  No. 5 zone below i t ,  g rades upward in to  " c " ;  
c -  M arg ina l san d sto n es  w ith  i r o n - r i c h  zone, grades 
upward in to  ”dM; d -  Channel san d sto n e  o f  K itta n n in g  
u n i t ;  e -  B lack f l i n t  p a r t in g  in  low er c o a l o f  P r in ­
cess  No. 5 c o a l zone.
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so u th e rn  p a r t  o f  th e  a r e a ,  g rad in g  l a t e r a l l y  I n to  them . D i f f e r e n t i a l  
com paction  o f  f i n e r  g ra in e d  s i l t s  and s h a le s  and th e  c o a r s e r  ch an n e l 
sands cau ses  a b ru p t th ic k e n in g  and th in n in g  o f  th e  sed im en ta ry  u n i t ,  and 
o v e r ly in g  and u n d e r ly in g  beds ten d  to  d rape  around th e  th ic k  ch an n e l 
sa n d s to n e s  ( p la te s  I I  and I I I ) .  Nonmarine m a rg in a l sa n d s to n e s  a re  
a s s o c ia te d  w ith  some ch an n e l s a n d s to n e s . Numerous t h i n  lo c a l  c o a l  
beds a re  s c a t te r e d  th ro u g h o u t th e  p l a n t - f o s s i l  b e a r in g  nonm arine s h a le s .  
These nonm arine rocks g rad e  upward in to  th e  nonm arine ch em ical s e a t  
ro ck s  and c o a l  o f  th e  o v e r ly in g  V a n p o rt-C la rio n  and Z a le sk i-W in te rs  
sed im en ta ry  u n i t s .
The s e d im e n to lo g ic a l h i s to r y  o f  th e  K ilgore-O gan  u n i t  can  be 
in f e r r e d  from th e  a r e a l  d i s t r i b u t i o n  and v e r t i c a l  s u c c e s s io n  o f  e n v iro n ­
m en ta l rock  ty p e s  and t h e i r  r e l a t io n s h ip  to  u n d e r ly in g  M ercer ro c k s . The 
M ercer complex in  th e  n o r th e rn  th r e e  q u a r te r s  o f  th e  a re a  c o n ta in s  no 
v e ry  la rg e  ch an n e l san d s to n e s  and th e  K ilgore-O gan  u n i t  has a f a i r l y  
c o n s ta n t  th ic k n e s s .  I n  K entucky, how ever, so u th  o f  K ilg o re  th e  M ercer 
complex in c lu d e s  s e v e ra l  th ic k  ch an n e l sa n d s to n e s  and i t  i s  a g a in s t  t h i s  
bulw ark th a t  th e  K ilgore-O gan  u n i t  t h i n s .  F ig u re s  17 and 18 i l l u s t r a t e  
t h i s  r e l a t io n s h ip  betw een th e  m ajo r rock  ty p es  o f  th e  K ilgore-O gan  s e d i ­
m entary  u n i t  and th e  a re a  o f  th ic k  ch an n e l sa n d s to n es  in  th e  M ercer.
The i n i t i a l  ep iso d e  in  K ilgore-O gan  h i s to r y  was p r im a r i ly  one o f  
nonm arine chem ical a c t i v i t y  w hich produced th e  B ro o k v i l le -P r in c e s s  No. 5 
c o a ls  and c l a y s . These chem ical ro ck s  o v e r ly in g  th e  d e t r i t a l  ro ck s  o f  
th e  M ercer complex s u g g e s t t h a t  a t  th e  end o f  M ercer tim e th e  lo cu s  o f  
d e t r i t a l  d e p o s i t io n  had s h i f t e d  o u t o f  t h i s  a re a  p e rm it t in g  accu m u la tio n  
o f  chem ical se d im e n ts . W ith in f lu x  o f  d e t r i t u s  d im in ish e d , su b s id en c e  
exceeded d e p o s i t io n ,  a llo w in g  m arine  w a te rs  to  ex ten d  o v e r th e  c o a l
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swamp, r e s u l t i n g  in  d e p o s i t io n  o f  th e  m arin e  f a c ie s  o f  th e  K ilg o re -O g an  
u n i t .  F ig u re  17 i l l u s t r a t e s  th e  i n f e r r e d  e n v iro n m e n ta l c o n d i t io n s  
d u rin g  t h i s  d e p o s i t io n a l  e p is o d e .  S ou th  o f  K ilg o re ,  w here th e  K ilg o re -  
Ogan u n i t  i s  r e p re s e n te d  by a  t h i n  (10 to  20 f e e t )  nonm arine sequence 
l o c a l l y  c o n ta in in g  r e l a t i v e l y  th ic k  c la y  and c o a l  b e d s , th e  th ic k  M ercer 
s a n d s to n e s  a p p a re n t ly  p re v e n te d  a  m arine  in v a s io n .  N orthw ard , sm a ll 
c h a n n e l s a n d s to n e s  g ra d in g  in to  m a rg in a l and burrow ed m arine  sa n d s to n e s  
and s i l t s t o n e s  in d i c a t e  t h a t  some c o a rs e  d e t r i t u s  was e n te r in g  th e  m arine  
embayment n o r th  o f  th e  th i c k  M ercer s a n d s to n e s .  B ecause th e s e  m arine  
d e t r i t a l  ro ck s  a re  r e l a t i v e l y  t h in  and b ecau se  th e y  o c c u r  betw een non­
m arin e  c o a l  and c la y  b e d s , i t  i s  f u r t h e r  su g g e s te d  t h a t  t h i s  a re a  was 
n e a r  th e  s o u th e a s t  l i m i t  o f  m arin e  en c ro ach m en t. N ear sh o re  c o n d i t io n s  
a r e  a l s o  im p lied  by th e  a r e a  o f  b la c k  f i s s i l e  s h a le s  in  th e  e a s t  c e n t r a l  
p a r t  o f  th e  a r e a .  The f in e  g r a in  s i z e  and b r a c k i s h ^ a t e r  fa u n a  o f  th e s e  
ro ck s  s u g g e s t  sh a llo w  w a te r  c o n d i t io n s  m a rg in a l to  low ly in g  c o a s t a l  
m arshes w ith  minimum d e t r i t a l  d e p o s i t io n .  N orthw ard and w estw ard  a r i c h  
c a lc a r e o u s  b ra ch io p o d  fau n a  in d ic a te s  more norm al m arin e  c o n d i t io n s .  
S c a t te r e d  a re a s  o f  h ig h ly  burrow ed m arin e  s a n d s to n e s  betw een  Oak H i l l  and 
M cA rthur s u g g e s t  e i t h e r  (1 ) lo c a l  rew ork ing  o f  o ld  M ercer c h a n n e l system s 
in  s h o a l a re a s  o r  (2 ) seaw ard  e x te n s io n s  o f  m a rg in a l d i s t r i b u t a r y  san d ­
s to n e s  now b u r ie d  e a s t  o f  th e  o u tc ro p  a r e a .  M arine l im e s to n e s  r e p o r te d  
i n  t h i s  i n t e r v a l  f a r t h e r  n o r th  ( S to u t ,  1927) in d i c a t e  a p redom inence o f 
m arin e  ch em ica l d e p o s i t io n  o v er d e t r i t a l  d e p o s i t io n  n o r th  o f  th e  s tu d y  
a r e a .
The c o n tin u e d  su b s id e n c e  and fo rm a tio n  o f  th e  m arin e  bay  e v e n tu a l ly  
c r e a te d  a  g r a d ie n t  ad v an tag e  f o r  n e a rb y  s tr e a m s . T h e re fo re ,  th e  lo cu s  
o f  ab undan t d e t r i t a l  d e p o s i t io n  r e tu rn e d  to  t h i s  a r e a  f i l l i n g  th e  sh a llo w
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m arin e  b a s in  w ith  a th ic k  sequence  o f  nonm arine d e t r i t u s  b ro u g h t by 
n o rth w estw ard  flo w in g  s tr e a m s . A group o f  th ic k  c h a n n e l sands o f  t h i s  
nonm arine u n i t  was lo c a te d  in  th e  n o r th e rn  p a r t  o f  th e  a r e a  and l a t e r  
in f lu e n c e d  th e  d i s t r i b u t i o n  o f  th e  Z a le s k i-W in te rs  se d im e n ta ry  u n i t .
As th e  nonm arine d e t r i t u s  f i l l e d  th e  lo c a l  m arin e  embayment th e  
g r a d ie n t  ad v an tag e  was l o s t  to  th e  s tre a m s  and a g a in  th e  lo c u s  o f  
d e t r i t a l  d e p o s i t io n  s h i f t e d  from t h i s  a r e a .  C hem ical a c t io n  th e n  domi­
n a te d  and th ic k  s o i l  zones and th ic k  a c c u m u la tio n s  o f  p l a n t  m a te r ia l  
d ev elo p ed  w hich  a re  now re c o g n iz e d  as  th e  th ic k  s e a t  ro c k s  and c o a ls  o f  
th e  V a n p o r t-C la r io n  and Z a le s k i-W in te rs  u n i t s .
Z a le s k i-W in te rs  S ed im en ta ry  U n it
The Z a le s k i-W in te rs  se d im e n ta ry  u n i t  ap p e a rs  s im i l a r  in  a l l  r e s p e c ts  
to  th e  K ilg o re -O g an  u n i t .  I t  i s  a  w edge-shaped  u n i t  w hich  p in c h e s  o u t 
a g a in s t  a  la r g e  u n d e r ly in g  c h a n n e l sa n d s to n e  w ith  th e  t h i n  edge o f  th e  
u n i t  s i l i c a  cem ented . T h is  u n i t  i s  bounded a t  th e  b ase  by th e  Ogan 
c o a l  and c la y  o f  th e  K ilg o re -O g an  u n i t  and a t  th e  to p  by th e  c o a l  and 
c l a y  o f  th e  V a n p o r t-C la r io n  u n i t .  The m arin e  f a c i e s  o f  th e  Z a le s k i -  
W in te rs  u n i t  i s  r e p re s e n te d  in  th e  s tu d y  a r e a  by a  s i l ic a - c e m e n te d ,  
f o s s i l i f e r o u s ,  s p ic u le - b e a r in g  s i l t s t o n e  1 fo o t  th ic k  ( Z a le s k i  f l i n t )  
ly in g  betw een th e  Ogan and W in te rs  c o a l  b e d s . O nly th e  v e ry  t i p  o f  th e  
u n i t  i s  p r e s e n t  in  th e  s tu d y  a re a  ( f i g .  16) b u t  F lo re s  (1963) r e p o r t s  
t h a t  i t  th ic k e n s  n o rth w ard  and has  a m arin e  f a c ie s  a t  th e  b a se  o v e r la in  
by a  th ic k  nonm arine seq u en ce . The d e p o s i t io n a l  h i s t o r y  o f  t h i s  u n i t  
i s  p ro b a b ly  v e ry  s im i l a r  to  th e  K ilg o re -O g an  u n i t .
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V a n p o r t-C la r io n  S ed im en ta ry  U n it
The V a n p o r t-C la r io n  s e d im e n ta ry  u n i t  i s  t h i n  (maximum o f  15 f e e t )  
and t a b u l a r  and e x te n d s  a c ro s s  th e  e n t i r e  a r e a ,  o v e r la p p in g  b o th  th e  
K ilg o re -O g an  and Z a le s k i-W in te rs  s e d im e n ta ry  u n i t s .  T h is  u n i t  i s  shown 
d ia g ra m m a tic a lly  in  f ig u r e  20 and in  g r e a t e r  d e t a i l  on p l a t e s  I I  and I I I .  
I t  c o n s i s t s  o f  two p h a s e s , a  b a s a l  nonm arine p h ase  and an u p p e r m arin e  
p h a se .
The b a s a l  nonm arine p h ase  o f  th e  V a n p o r t-C la r io n  u n i t  c o n s i s t s  o f  
th e  C la r io n  c o a l  and c la y  in  Ohio and th e  u p p e r c o a ls  and c la y s  o f  th e  
P r in c e s s  No. 5 zone in  K entucky . The c o a l  i s  p r e s e n t  as  a c o n tin u o u s  
bed o v e r  th e  n o r th e rn  t h i r d  o f  th e  a r e a  ( f i g .  21) w here i t  re a c h e s  a 
th ic k n e s s  o f  5 f e e t  and i s  u s u a l ly  in  sh a rp  c o n ta c t  w ith  th e  o v e r ly in g  
V anport l im e s to n e . Southw ard th e  c o a l  th in s  a b r u p t ly  and in  th e  so u th e rn  
tw o - th i r d s  o f  th e  a r e a  i s  r e p re s e n te d  by t h i n  la y e r s  and s t r e a k s  o f  c o a l  
a  few in c h e s  th ic k  betw een th e  m arin e  s t r a t a  and th e  u n d e r ly in g  c l a y s .
S e a t  ro ck s  a s s o c ia te d  w ith  th e  C la r io n -P r in c e s s  No. 5 c o a l  beds a r e  
p r i n c i p a l l y  p l a s t i c  c la y s  w hich  a r e  l o c a l l y  f iv e  to  s i x  f e e t  th i c k .
Where th e  V anport lim e s to n e  i s  a b s e n t  in  th e  s o u th e rn  p a r t  o f  th e  a re a  
th e s e  c la y s  a r e  in  c o n ta c t  w ith  th e  p l a s t i c  and f l i n t  c la y s  in  th e  b a s a l  
p a r t  o f  th e  K it ta n n in g  u n i t ,  co m p ris in g  as much as 15 f e e t  o f  h ig h  q u a l i t y  
ce ram ic  raw m a te r i a l .  A bundant h ig h ly  a lum inous f l i n t  c la y  o c c u rs  w ith  
th e  C la r io n -P r in c e s s  No. 5 c la y  a t  two l o c a l i t i e s :  (1 ) te n  m ile s  n o r th ­
e a s t  o f  J a c k so n , Ohio ( W ilk e s v i l le  s e c t io n  6) w here th e  Z a le s k i-W in te rs  
u n i t  p in c h e s  o u t  a g a in s t  th e  o v e r ly in g  C la r io n  c o a l  and c la y  and (2 ) in  
Lawrence C ounty , K entucky (L o u isa  s e c t io n  11) w here th e  P r in c e s s  No. 5 
c o a l  i s  r e p re s e n te d  by o n ly  a  t h i n  c o a ly  s t r e a k  in  th e  c la y  and th e  o v e r -  
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The m arine  phase  o f th e  V a n p o rt-C la rio n  sed im en ta ry  u n i t  I s  composed 
o f  th e  V anport lim esto n e  and I ro n  o re  and l a t e r a l l y  e q u iv a le n t  s h a le s .
The V anport lim esto n e  Is  th e  m ost abundant m arine  rock and d i r e c t l y  
o v e r l ie s  th e  C la r io n  c o a l and c la y  o v er m ost o f  th e  o u tc ro p  a r e a .  I t  
I s  a norm al m a rin e , m ic r o c r y s ta l l in e  ( b io m ic r i te )  lim esto n e  ran g in g  up 
t o  12 f e e t  th ic k  and a v e ra g in g  fo u r  to  s ix  f e e t .  The fauna in c lu d e s  
abundant s p i r i f e r a c e a n s  and r o s t r o s p i r a c e a n s . W herever th e  lim esto n e  
i s  p r e s e n t  an u n f o s s i l i f e r o u s  s p h e r u l i t i c  s i d e r i t e  i ro n s to n e ,  a few 
in ch es  to  two f e e t  th ic k ,  o ccu rs  a t  th e  to p , som etim es g ra d in g  in to  th e  
lim e s to n e  and som etim es s e p a ra te d  from i t  by a t h in  c la y  p a r t in g .  S o u th ­
w ard , in  K entucky, w here th e  lim esto n e  i s  o n ly  l o c a l ly  p r e s e n t ,  t h i s  
th in  s p h e r u l i t i c  iro n  o re  embedded in  s h a le s  c o n ta in in g  m arine and 
b ra c k is h -w a te r  fau n a  a p p a re n tly  r e p re s e n ts  th e  l a t e r a l  e q u iv a le n t  o f  
V anport c a rb o n a te s  ( f i g .  1 9 ) . E lsew here in  K entucky b o th  i ro n  o re  and 
s h a le  a re  a b se n t and nonm arine s t r a t a  o f  th e  K itta n n in g  u n i t  d i r e c t l y  
o v e r l i e  nonm arine C la r io n  ro c k s .
N orth  o f  Oak H i l l  in  Ohio th e  V anport lim es to n e  i s  s e p a ra te d  from 
th e  u n d e r ly in g  C la r io n  c o a l by a b la c k  f i s s i l e  s h a le  c o n ta in in g  abundant 
m arine f o s s i l s .  F a r th e r  n o r th ,  n e a r  M cA rthur, th e  V anport i s  r e p re s e n te d  
o n ly  by s p a rs e  beds o f lim es to n e  o n e -h a lf  to  one fo o t th ic k  w ith in  a 28 
fo o t  bed o f  dark  s h a le  c o n ta in in g  a  r i c h  m arine fau n a . L o c a lly , a one 
fo o t  bed o f  o r th o q u a r t z i t i c ,  m o d e ra te ly  s o r t e d ,  beach  sand  i s  p r e s e n t  
in  t h i s  s h a le .
The V a n p o rt-C la rio n  sed im en ta ry  u n i t  re c o rd s  a w id esp read  m arine 
t r a n s g r e s s io n  v i r t u a l l y  u n a f fe c te d  by d e t r i t a l  s e d im e n ta t io n . The 
u n u s u a lly  th ic k  accu m u la tio n s  o f  s e a t  rock  as w e ll  as th e  th ic k  c o a l 
bed su g g e s t a long  p e r io d  when d e t r i t a l  d e p o s it io n  was a t  a minimum and
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ch em ica l a l t e r a t i o n  o f  th e  e x i s t i n g  nonm arine sed im en ts  p r e v a i le d .  A 
deep s o i l  zon e , now re p re s e n te d  by th e  s e a t  ro c k s ,  d ev e lo p ed  o v e r  th e  
e n t i r e  a r e a  and in  lo c a l  a re a s  th ic k  a cc u m u la tio n s  o f  v e g e ta t io n  p ro v id e d  
th e  so u rc e  f o r  th e  C la r io n  c o a l  b e d . P a u c i ty  o f  d e t r i t u s  and c o n tin u e d  
su b s id e n c e  o f  th e  a re a  a llo w ed  encroachm ent o f  m arine  w a te r s  and th e  
d e p o s i t io n  o f  th e  d e t r i t u s - f r e e  m ic r o c r y s t a l l i n e  V anport lim e s to n e  in  
th e  c e n t r a l  p a r t  o f  th e  a r e a  ( s e e  f ig u r e  2 1 ) .  I n f lu x  o f  f in e  g ra in e d  
d e t r i t a l  m a te r ia l  c o n tin u e d  in  th e  n o r th  b u t  n o t  a t  a r a t e  s u f f i c i e n t  to  
keep  pace  w ith  s u b s id e n c e  and th e  f o s s i l i f e r o u s  s h a le s  d e v e lo p e d . In  
th e  v i c i n i t y  o f  K ilg o re  d e p o s i t io n  o f  d e t r i t u s  was s u f f i c i e n t  to  p re v e n t 
a  w id e sp re a d  m arin e  in v a s io n  e x c e p t f o r  a  b r i e f  i n t e r v a l  when th e  t h in  
f o s s i l i f e r o u s  s h a le s  and m a rg in a l ro ck s  w ere d e p o s ite d  ( f i g .  1 9 ) .
The change in  d e p o s i t io n  from  c a lc iu m  c a rb o n a te  ( lim e s to n e )  to  
i ro n  c a rb o n a te  ( s i d e r i t e )  was p ro b a b ly  in  re sp o n se  to  a  change in  pH 
a n d /o r  Eh. Krumbein and G a r re ls  (1952) s t a t e  t h a t  c a lc iu m  and c a rb o n a te  
io n s  do n o t  depend on th e  Eh o f  th e  s o lu t io n  b u t  th e  c a rb o n a te  io n  i s  
s t r o n g ly  d ep en d en t on pH and s i d e r i t e  p ro d u c tio n  w ould be fav o re d  by 
s o lu t io n s  o f  low Eh and h ig h  pH. P erh ap s th e  s i d e r i t e  i r o n s to n e  i s  a 
r e s u l t  o f  th e  i n f lu x  o f  ca rb o n aceo u s  m a te r ia l  c a u s in g  a  change to  a more 
re d u c in g  e n v iro n m e n t. T h is  c o u ld  have been  th e  f i r s t  i n d i c a t io n  o f  th e  
fo rth co m in g  th ic k  nonm arine K it ta n n in g  u n i t  w hich  l a t e r  d ev e lo p ed  o v e r  
th e  V a n p o r t-C la r io n  u n i t  from  th e  s o u th e a s t  ( se e  c ro s s -b e d  d i r e c t io n s  
in  f i g .  2 0 ) .
K it ta n n in g  S ed im en ta ry  U n it
The K it ta n n in g  se d im e n ta ry  u n i t  c o n s i s t s  o f  a  t h i c k ,  e n t i r e l y  non - 
m arine  seq u en ce , 120 to  220 f e e t  t h i c k ,  w hich  ex ten d s  a c ro s s  th e  e n t i r e
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a re a  o f  o u tc ro p .  Where i t  o v e r l i e s  th e  l im e s to n e  o f  th e  V a n p o r t-C la r io n  
u n i t  th e  c o n ta c t  i s  s h a rp . E lsew here  i t  g ra d e s  down in to  th e  d e t r i t a l  
f a c i e s  o f t h a t  u n i t .  The u p p e r boundary  i s  g r a d a t io n a l  and i s  a r b i ­
t r a r i l y  p la c e d  a t  th e  f i r s t  o c c u rre n c e  o f  i r o n  s ta in e d  s h a le s  and c l a y -  
s to n e s  o f  th e  Conemaugh g ro u p . The d i s t r i b u t i o n  o f  th e  nonm arine  rock  
ty p e s  i s  i l l u s t r a t e d  d ia g r a m n a t ic a l ly  in  f ig u r e  22 and in  more d e t a i l  on 
p l a t e s  I I  and I I I .  The u n i t  c o n s i s t s  o f  c o a l s ,  s e a t  ro c k s ,  f r e s h  w a te r  
l im e s to n e s ,  s h a le s ,  and m a rg in a l s a n d s to n e s  and s i l t s t o n e s  a l l  dom inated  
by th ic k  c o a r s e r  g ra in e d  c h a n n e l s a n d s to n e s .  The c h a n n e l s a n d s to n e s  a r e  
t h i c k e r  and c o a r s e r  g ra in e d  th a n  th o se  o f  th e  nonm arine f a c ie s  o f  th e  
K ilg o re -O g an  u n i t  below  and a r e  o f te n  p e b b ly  a t  th e  b a s e .  The c h a n n e l 
s a n d s to n e s  a re  t h i c k e r  and more numerous in  th e  u p p e r p a r t  o f  th e  
K it ta n n in g  u n i t ,  b u t a r e  g e n e r a l ly  r a t h e r  t h i n  im m ed ia te ly  above th e  
V an p o rt l im e s to n e . In  some c a s e s  th e  c h a n n e l s a n d s to n e s  g rad e  l a t e r a l l y  
i n t o  nonm arine m a rg in a l s a n d s to n e s  and s i l t s t o n e s  w hich  in  t u r n  g rad e  in to  
and a r e  in te rb e d d e d  w ith  s h a le s  c o n ta in in g  ab u n d an t p la n t  f o s s i l s .  The 
nonm arine s h a le s  f i l l  th e  a re a s  betw een c h a n n e l s a n d s to n e s  and p ro b a b ly  
compose th e  g r e a t e s t  p e rc e n ta g e  o f  th e  K i t ta n n in g  u n i t .  M ost o f  th e s e  
s h a le s  a re  composed o f  s i l t - s i z e  p a r t i c l e s  b u t  some a re  c la y  s h a le s  and 
b o th  c la y  and s i l t  s h a le s  c o n ta in  ab u n d an t le a v e s  and sm a ll  s te m s . I r o n ­
s to n e s  a r e  s c a t t e r e d  th ro u g h o u t th e  s h a le s  and may be e i t h e r  in d iv id u a l  
k id n e y -sh a p e d  n o d u le s  o r  t h i n  i r o n s to n e  la y e r s  w ith  l o c a l  th i c k  l e n s e s .
A v e ry  la r g e  number o f  c o a l  beds o c c u r  s c a t t e r e d  th ro u g h o u t th e  
K i t ta n n in g  u n i t  b u t  o n ly  th r e e  a r e  th ic k  enough and s u f f i c i e n t l y  w id e ­
s p re a d  to  m en tio n  s p e c i f i c a l l y .  T hese a r e  th e  Lower K it ta n n in g  in  Ohio 
and th e  P r in c e s s  N os. 6 and 7 in  K entucky . N e i th e r  o f  th e  K entucky beds 
i s  b e l ie v e d  to  be th e  e q u iv a le n t  o f  th e  Ohio Lower K i t ta n n in g .  The Lower
FIGURE 22 DIAGRAMMATIC SECTION OF KITTANNING SEDIMENTARY UNIT
UNITS AS DEFINED FIGURE 16
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K itta n n in g  co a l bed i s  w e ll exposed a t  s e v e ra l  l o c a l i t i e s  in  Southern  
Ohio and w e ll i l l u s t r a t e s  th e  tendency o f co a l beds to  "d rape" over 
th ic k  san d s to n es . This e f f e c t  i s  shown in  p la te s  I I  and I I I  and p re ­
sumably accounts fo r  rap id  changes (20 f e e t  in  50 yards) in  e le v a t io n  
observed in  many s u rfa c e  and underground co a l m ines. I t  i s  b e lie v e d  to  
be caused by the  g re a te r  com paction o f  th e  f in e r  c lay s  and s i l t s  th a t  
occur between th e  sandstone b o d ie s .
T hick , p l a s t i c  u n d erc lays occur In  th e  lower p a r t  o f th e  K ittan n in g  
sed im entary  u n i t  a s so c ia te d  w ith  th e  Lower K ittan n in g  co a l in  Ohio and 
th e  P rin c e ss  No. 6 c o a l in  Kentucky. In  Ohio th e  c la y  below th e  co a l 
i s  g e n e ra lly  fo u r to  s ix  f e e t  th ic k  and se p a ra te d  from th e  Vanport 
lim estone by 10 to  15 f e e t  o f sh a le  o r  san d sto n e . L o c a lly , however, in  
Lawrence County, Ohio (Iro n to n  s e c t io n  41) th e  c la y  is  in  c o n ta c t  w ith  
th e  lim estone and reaches I t s  maximum th ic k n e ss  o f 15 f e e t .  Near Ash­
lan d , Kentucky (Geredo s e c t io n  19) a  15 fo o t c la y  l i e s  d i r e c t ly  above 
th e  lim esto n e , bu t here  i t  co n ta in s  a p p re c ia b le  amounts o f f l i n t  c la y . 
F l i n t  c la y , w ith  p l a s t i c  c la y s ,  i s  a lso  a s so c ia te d  w ith  th e  P rin c e ss  
No. 6 c o a l throughout th e  A shland-K ilgore  a re a  o f Kentucky.
T hin , m ic ro c ry s ta l l in e  (b io m ic r i te )  lim estones occur a t  two l o c a l i ­
t i e s  in  th e  K ittan n in g  sed im entary  u n i t  -  Grayson s e c t io n  20, above th e  
P rin c e ss  No. 7 c o a l bed and W ilk e sv il le  s e c t io n  51 above th e  Lower 
K itta n n in g  co a l bed. The fauna o f th e se  beds in c lu d es  sm all c o ile d  
forms s im i la r  to  S p iro rb is  a rk o n en sis  N icholson  (Shimer and Shrock, 1944, 
p . 233) and abundant sm all (1 mm) b iv a lv e  s h e l l s  b e lie v e d  to  be f re s h  
w ate r o s tra c o d s .
The d e p o s it io n a l  h is to r y  o f th e  K itta n n in g  sed im entary  u n i t  is  
one o f continuous nonmarine sed im e n ta tio n . Northwestward flow ing stream s
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(see  c ro ss -b ed  d i r e c t io n s ,  f ig .  21) b rought la rg e  amounts o f d e t r i tu s  
in to  th e  shallow  Vanport s e a , f i l l i n g  th e  b a s in  and causing  th e  sh o re ­
l in e  to  r e t r e a t  w estw ard. S i te s  o f m ajor c l a s t i c  d e p o s itio n  s h if te d  from 
p lace  to  p la ce  w ith in  th e  Ashland a re a  a llow ing  co a l-fo rm in g  swamps and 
fre sh -w a te r  lakes to  develop w h ile  d e t r i t a l  d e p o s itio n  predom inated 
e lsew h ere . S to u t (1918) and F l i n t  (1951) show two m arine zones in  th e  
K ittan n in g  u n i t  e q u iv a le n t in  c e n t r a l  Ohio su g g es tin g  th a t  d e t r i t a l  
d e p o s itio n  d id  n o t keep pace w ith  subsidence n o r th  o f th e  Ashland a re a .
SUMMARY AND CONCLUSIONS
P en n sy lv an ian  ro ck s  o f  p ro b ab le  A llegheny  age w hich crop  o u t on 
th e  so u th w est end o f  th e  A llegheny  sn y c lin o r iu m  in  v i c i n i t y  o f  A shland , 
K entucky can be grouped in  fo u r  sed im en ta ry  u n i t s  composed o f d ia g n o s t ic  
l i t h o l o g i c  ty p e s .  Each l i t h o l o g i c  ty p e  r e p re s e n ts  a c e r t a i n  e n v iro n ­
ment o f  d e p o s i t io n  and each  u n i t  r e p re s e n ts  a c e r t a i n  phase  o r  p e r io d  o f 
d e p o s i t io n .  The fo u r  sed im en ta ry  u n i t s  o f  th e  A llegheny  rocks in  th e  
A shland a re a  a re :  K ilgo re -O gan , Z a le s k i-W in te rs ,  V a n p o r t-C la r io n , and
K it ta n n in g .
The low er p a r t  o f  th e  K ilgore-O gan  u n i t  r e p re s e n ts  an i n i t i a l  
ep iso d e  o f  su b s id en ce  and advance o f  th e  sea  o v er th e  c o a l-fo rm in g  
swamps and m arsh es . L ocal sm all s tream s em ptying in to  t h i s  body o f  
w a te r  d e p o s ite d  sand  and s i l t s  w hich formed m arg in a l sand  d e p o s i t s .  The 
g r e a t e s t  su b s id en c e  and more n e a r ly  norm al m arine c o n d it io n s  w ere p re s e n t  
on th e  w es t and n o r th  w h ile  b ra c k is h  c o n d it io n s  p r e v a i le d  on th e  e a s t  
and swamps o r  m arshes p e r s i s te d  in  th e  s o u th .  The m arine  env ironm ent was 
d is p la c e d  to  th e  n o rth w e s t as d e t r i t a l  d e p o s i t io n  in c re a se d  from n o r th ­
w es t flo w in g  s tre a m s . Nonmarine d e p o s i t io n  co n tin u ed  d u r in g  th e  r e s t  
o f  K ilgo re -O gan  tim e b u t m arine c o n d it io n s  r e tu rn e d  b r i e f l y  a t  th e  
n o r th  end o f  th e  a re a  when th e  Z a le sk i-W in te rs  u n i t  was d e p o s ite d .
D e t r i t a l  d e p o s it io n  sw itch e d  away from  th e  a re a  a t  th e  end o f  
K ilg o re -W in te rs  tim e a llo w in g  e x te n s iv e  c o a l  swamps and s o i l  zones to  
d evelop  on th e  s u r fa c e  o f  th e  d e l t a i c  m ass. As su b s id e n ce  exceeded 
d e p o s i t io n  sh a llo w  m arine  w a te rs  a g a in  encroached  upon th e  land  and in
57
58
Che absence o f  d e t r i t u s  d e p o s ite d  o n ly  p u re  ca lc iu m  c a rb o n a te  ooze form­
in g  th e  V anport l im e s to n e . A change in  pH a n d /o r  Eh in  th e  m arine 
w a te rs  changed th e  d e p o s it io n  from ca lc iu m  c a rb o n a te  to  i ro n  c a rb o n a te , 
h e ra ld in g  th e  th ic k  nonm arine d e p o s i ts  o f  th e  K itta n n in g  u n i t .
The f i l l i n g  o f  th e  V anport b a s in  marked an end to  m arine  d e p o s i t io n  
in  th e  A llegheny  g roup . The K itta n n in g  u n i t  and th e  o v e r ly in g  red  beds 
o f  th e  Conemaugh group a re  e n t i r e l y  nonm arine , d i f f e r i n g  o n ly  in  c o lo r  
o f  s h a le s  and c la y s  w hich may be due to  a  c l im a t ic  o r  o th e r  change in  
th e  so u rce  a r e a .  Both u n i t s  a re  composed o f com plexes o f  ch an n e l san d s , 
c o a ls ,  c la y s  and nonm arine s h a le s .  Nonmarine env ironm ents o f  A llegheny  
and Lower Conemaugh tim e w ere te rm in a te d  by d e p o s i t io n  o f Conemaugh 
m arine  l im e s to n e s .
As has been shewn, th e  sed im en ta ry  h i s to r y  o f th e  c o a l-b e a r in g  
A llegheny  rocks i s  much more co m p lica ted  th a n  th e  custom ary  s t r a t i g r a p h ic  
r e p o r ts  w ould in d ic a te .  The p o s s i b i l i t y  ch a t any s in g le  rock  ty p e  
may be co n tin u o u s  o v er hundreds o f  m ile s  ap p ea rs  u n l ik e ly  and th e  p o s s i ­
b i l i t y  t h a t  a c o a l  o r  lim esto n e  bed in  t h i s  a re a  may be co n tin u o u s  w ith  
one in  P en n sy lv a n ia  ap p ears  e q u a l ly  u n l ik e ly .
L ocal r a th e r  th a n  w orldw ide e v e n ts  b e s t  acco u n t fo r  th e  c lo s e  
r e l a t io n s h i p ,  as w e ll  as th e  sh ap e , o f  th e  m arine and nonm arine beds 
in  th e  low er th re e  u n i t s  o f  th e  A llegheny  sed im en ta ry  u n i t .  T h is  shape 
and r e l a t io n s h ip  i s  b e s t  e x p la in e d  on th e  b a s is  o f  d e l t a s  w hich b u ild  
outw ard in to  a sh a llo w  m arine bay and as th e  g r a d ie n t  becomes to o  low 
th e  lo cu s  o f  d e t r i t a l  d e p o s it io n  s h i f t s  to  a n o th e r  embayed a r e a .  The 
f i r s t  d e l t a i c  mass c o n tin u e s  to  s u b s id e , p erhaps p a r t l y  from  te c to n ic  
fo rc e s  o r  d e p re s s io n  by a d jo in in g  d e l t a s  b u t  a ls o  by com paction o f  th e  
u n c o n so lid a te d  se d im e n ts . When su b s id e n c e  p roduces a g r a d ie n t  ad v an tag e ,
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s tre a m s , th e  m ajor avenues o f  d e t r i t a l  t r a n s p o r t ,  sw itc h  back to  th e  
e a r l i e r  s i t e .  The r e s u l t  i s  a  s e r i e s  o f o f f la p p in g  d e l t a i c  le n s e s ,  each 
one d e p o s ite d  s l i g h t l y  seaward o f th e  p rev io u s  one. In  th i s  way, th e  
e n t i r e  b a s in  would be f i l l e d  w ith  c lo s e ly  r e la te d  m arine and nonm arine 
b e d s . As th e  s h o re l in e  g ra d u a lly  moved northw estw ard  e n t i r e ly  nonm arine 
beds would be d e p o s ite d  o v er th e  d e l t a i c  m asses.
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WILKESVILLE #40
L o c a tio n : V in ton  C ounty, O hio, E lk  Township, S e c tio n  22, SE%, a lo n g
road  up to  s t r i p  mine on n o r th  s id e  o f U .S . 50, 1 .5  m iles
e a s t  o f  M cA rthur, O hio.
Top o f S e c tio n :
0 5 .0 ' S andstone
0 1 .0  C o a l, #7
10 .0  S h a le
10 .0  S andstone
10 .0  S h a le
2 .0  C oal, #6
? C lay , covered
8 .0  S an d sto n e , t h i s  sand c u ts  o u t th e  V anport in  some p la c e s ,
c ro s s -b e d s  d ip : 11°N40E, 21°Due E.
10 .0  V anport lim esto n e
6 .0  S hale
1 .0  Coal
0 .7  C lay #4
1 .0  Coal
8 .0  C lay
19.0  S an d sto n e , v e ry  f in e ,  t h i n ,  wavy b ed d in g , c ro s s -b e d s  d ip :
6°N78W, 6°N15E, 10°N20E, 8°S42E.
1 .0  C lay
2 .0  Coal
3 4 .0  S an d sto n e , fragm ents o f  b la ck  and g ray  f l i n t  s im i la r  to
Z e le s k i  a t  b a se . At t h i s  le v e l  up o th e r  road  i s  5 ' o f
f o s s i l i f e r o u s  s h a le .  (Putnam H i l l )
0 .5  Coal
2 .0  Clay
14.0  S an d sto n e , th ick -b e d d e d  a t  b ase  g rad in g  up in to  th in n e r
c ro ss -b ed d e d  u n i t s  w hich d ip : 25°N5W, 13°N70W, 15°N40W,
13°N20E, 17°N25E, 16°N25E.
0 4 .0  C lay , carbonaceous a t  to p
6 .0  S an d sto n e , th ic k -b e d d e d  a t  b a s e , th in n e r  a t  to p , c r o s s -
beds d ip :  8°N5W, 9°N32E.
14 .0  S h a le , s i l t y  and sandy , burrow ed a t  b a s e , 8 f e e t  above
b ase  i s  iro n  o re  la y e r  4" th ic k
0 .5  I ro n  o re
0 .5  Coal
1 .0  C lay
1 .0  L im estone
22 .0  S andstone and s h a le  
L evel o f  o ld  highway
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WILKESVILLE #41
L o c a tio n : V in ton  C ounty, O hio, E lk  Tow nship, S e c tio n  27, NW1/4,
in  s t r i p  mine on so u th  s id e  o f  U .S . 50, 1 .0  m ile  e a s t  
o f  M cA rthur, O hio.
Top o f  S e c tio n :
1 0 .O' S h a le , s i l t y ,  sm a ll iro n s to n e  n o du les
10 .0  S h a le  carbonaceous a t  top
1 .0  Coal
13 .0  S h a le , d a rk  g ra y , th in -b ed d e d
2 .0  Coal
2 .0  C lay
22 .0  S h a le , c a lc a r e o u s ,  th in -b e d d e d  d ark  g ray
1 .0  L im estone , f o s s i l i f e r o u s ,  a t  t h i s  same le v e l  400 yards
to  th e  n o r th  i s  10 ' o f  f o s s i l i f e r o u s  V anport lim e sto n e ,
6 .0  S h a le , c a lc a r e o u s ,  f o s s i l i f e r o u s
1 .0  *C oal
0 .7  *C lay  * #4
1 .0  *Coal
Exposure on U .S . 50 j u s t  e a s t  o f  a cc e ss  road  to  S e c t io n  41 . 
Highway l e v e l ,  abou t 110' below le v e l  o f  V anport a t  S ec­
t io n  41 .
Top o f  S e c tio n :
6 .0 ' S an d s to n e , th in -b ed d e d  w ith  s h a le
10 .0  S h a le , g ra y , th in -b ed d e d
0 .5  I ro n  o re
2 .0  C lay , carbonaceous
1 .0  L im estone, f o s s i l i f e r o u s ,  M ercer?
9 .0  S h a le
6 .0  S an d s to n e , m arine f o s s i l s ,  th in  wavy b ed d in g , v e ry  f in e  g r a in .
WILKESVILLE #42a
L o c a tio n : L im estone q u a r ry , V in ton  C ounty, O hio, E lk Tow nship,
S e c tio n  36, NW%ofNE%, j u s t  so u th  o f  #42 , 3 m ile s  e a s t  o f  
M cA rthur, O hio.
Top o f S e c tio n :
1 0 .0 ' S an d sto n e , ch an n el
10.0 S h a le
2 .0 Coal
15.0 C lay
10.0 Limes to n e , V anport




L ocation : V inton County, Ohio, Madison Township, S e c tio n  32, NW^ofNWl;.
Roadcut on U .S . 60, 3 m iles  e a s t  o f M cArthur, Ohio.
Top o f S e c tio n :













U n it 19 
U n it 18
U nit 17 
U n it 16 
U n it 15
U n it 14 
U n it 13
U n it 12
U nit 11 
U n it 10 
U n it 9
U n it 8
U n it 7
S andstone, yellow , in a c c e s sa b le .
S h a le , sp a rc e ly  f o s s i l i f e r o u s  in  lower 1 ' ,  0 - 1 1 
th ic k  q u a rtzo se  sand 1' above b a se , s c a t te r e d  ito n  
nodules % x 2 in c h e s . (V anport ho rizon)
C oal, C la r io n , 407. v i t r a i n
C lay, g ray , g ra d a tio n a l w ith  sand below.
Sandstone, Medium (2 .7 5 ^ ) , w h ite , w eathers yellow , 
cross-bedded  u n i ts  up to  2 ' ,  unab le  to  g e t t ru e  d ip , 
bedding p lan e  su rfa c e s  a re  very  i n d i s t i n c t ,  caused 
by on ly  s l i g h t  c o n c e n tra tio n  o f  mica and f in e r  sand, 
sharp  u n d u la tin g  (e ro s io n a l)  c o n ta c t  w ith  co a l below. 
C oal, 50% v i t r a i n
C lay, sh arp  c o n ta c t  w ith  u n i t  12, l ig h t  g ray , s i l t y ,  
le a v e s , ro o ts  and stem s.
S h a le , b lack  th in -b ed d e d , o rb ic u lo id s .  L in g u lid s  
elsew here in  th i s  ro ad cu t a t  t h i s  in te r v a l  i s  
Z a le sk i f l i n t ,  hard  b lack  f o s s i l i f e r o u s .  The b lack  
sh a le  fa c ie s  h e re  has s c a t te r e d  p y r i te  len s  % x 3 
in c h e s .
C oal, b locky , 55% v i t r a i n ,  th in -b ed d ed  v i t r a i n  and 
fu san e , sample 3 inches above b ase .
C lay , l i g h t  g ray , v ery  l ig h t  g ray  when dry ca rb o ­
naceous a t  to p .
S h a le , covered top and bottom . I ro n  carb o n a te  la y e rs  
\  to  2 inches th ic k ,  3 to  12 inches long , shows no 
bedding.
Random sample 1: 17 inches above b ase , s h a le ,  g ray ,
b locky fragm ents up to  1 in ch , iro n  
s ta in e d ,  no d i s t i n c t  in te r n a l  
bedding .
The r e s t  o f th e  u n i ts  a re  tak en  from th e  ro ad cu t 0 .3  
m iles  w est o f t h i s  o u tc ro p .
C lay, top i s  top  o f s e c t io n .
Random sample 1: 13 inches above b ase , v ery  l ig h t
g ray , b reaks in to  hackey fragm ents. 
Very s i l t y ,  abundant v ery  f in e  
m ica, on p a r t in g  s u r fa c e s ,  w eathers 
l i g h t  y e llo w ish .
S h a le , no f o s s i l s ,  g ra d a tio n a l  w ith  u n i t  6 below and 
u n i t  8 above, w eathers w ith  abundance o f iro n  s ta in e d  
f la k e s  on s u r fa c e ,  becoming more abundant a t  to p .
Random sample 1: 7.9* above b ase , d i s t i n c t l y  bedded up
to  7 mm th ic k ,  dark  g ray , no f o s s i l s ,  
no p la n ts ,  f in e  mica on bedding s u r ­
fa c e s ,  beds lens shaped, 8 mm x 20 cm. 
Same, 9 .9 ' above b ase .
Also in  th i s  u n i t  a re  s p a rc e ly  s c a t te r e d  iro n  
carb o n a tes  nodules about 6 x 4 x 2  cm. Sample 3.
Random sample 2: 
Note:
67
#42 (c o n tin u e d )
1 0 .0  U n it 6
2 .7  U n it  5
4 .0  U n it  4
5 .0  U n it  3
7 .0
5 .0 U n it  2
4 .0 U n it 1
S h a le , norm al m arin e  f o s s i l s  th ro u g h o u t, P ro d u c- 
ta c e a n s ,  S p i r i f e r a c e a n s , and g a s tro p o d s .
Random sam ple 1: 2 .9* from  b a s e ,  d a rk  s h a le ,  i n d i s ­
t i n c t  b e d d in g , ab u n d an t f o s s i l s ,  
v e ry  f in e  m ica p a r t in g s  1 x 10 mm, 
b ed d in g  l e s s  th a n  1 nm, v e ry  uneven .
C oal
Random sam ple 1 : 22 in ch es  above b a s e , bedded 4 to  
41 mm t h i c k ,  v i t r a i n  0%.
C lay , o v e r la in  s h a rp ly  by c o a l  ( u n i t  5 ) .
Random sam ple 1: 21 in ch es  above b a s e ,  c la y  l i g h t
g ra y , v e ry  s i l t y ,  ab undan t r o o ts ,
% x 1 in c h  hackey  fra g m e n ts .
S i l t s t o n e ,  b ase  co v ered  to p  g ra d e s  in to  c l a y .  
Homogenous.
Random sam ple 1: 27 in c h es  from  b a se : G ray , s i l t -
s to n e ,  n o n -b ed d ed , r o o t s ,  s tem s, 
l e a v e s .
Randon sam ple 2: 43 in c h e s  above b a se  same as  sam ple
1 e x c e p t bedded , beds 4 to  7 mm
t h i c k ,  le n s  shaped  up to  7 .6  cm
lo n g , b ed d in g  s u r f a c e  unev en , s l i g h t  
c o n c e n t r a t io n  o f  m ica on b ed d in g  
s u r f a c e .
C overed , m o s tly  s a n d s to n e
S an d sto n e  on to p  o f  u n i t  1, 5 ' t h i c k ,  to p  i s  to p  o f  
e x p o su re . Beds 1 /16  x 9 in c h e s  to  1 x 13*. The 
s m a l le r  bed s  a r e  more ab u n d an t th a n  in  U n it  1 . C ro ss -  
beds s im i l a r  to  U n it  1 , m ain d i f f e r e n c e  i s  abundance 
o f  th in n e r  s u b u n its  p ro b a b ly  due to  b e t t e r  c o n c e n tra ­
t i o n  o f  m ica and o rg a n ic s  on b ed d in g  p la n e .
C ro ss-b ed d ed  sa n d s to n e  a t  ro ad  le v e l  j u s t  w es t o f
la r g e  ro a d c u t .  Base i s  d i t c h  l e v e l ,  to p  i s  s h a rp , 
u n d u la t in g  c o n ta c t  w ith  U n it  2 above, l i g h t  g ra y , 
w e a th e rs  b row nish  y e llo w .
Sam ple 1: Hade up o f  beds v a ry in g  in  th ic k n e s s  from
1 /8  in c h  to  1 f o o t .  T hese  a r e  c r o s s ­
bedded and d ip  19°N70W, 12°S65E, N78E.
Beds v e ry  in  le n g th  from  2 .5  f e e t  to  15 
f e e t .  The th i c k e r  th e  u n i t  th e  lo n g e r  i t  
i s . Boundry o f  th e  beds a r e  sm ooth s u r ­
fa c e s  co v e red  w ith  ab u n d an t m u sco v ite  and 
f in e  p la n t  d e b r i s .
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WILKES VILLE #43
L o catio n : V in ton  County, O hio, Madison Township, S ec tio n  26 NW%ofNW%.
Roadcut on U .S . Highway 50 ab o u t 4 .5  m iles  e a s t  o f  McArthur 
and 0 .8  m ile s  e a s t  o f  S e c tio n  42.
Top o f S ec tio n :
2 0 .0 ' S andstone , channel
14.0 S h a le , s i l t y  a t  base then  g ray , th in -b e d d e d .
4 .0  S h a le , m o ttle d  red  and gray
8 .0  S h a le , s i l t y
4 .0  S h a le , carbonaceous a t  top
2 .0  Coal L .K .?
5 .0  Clay
5 .0  S hale
Highway le v e l ,  s e c t io n  co n tin u e s  down h i l l  to  w est
12.0 S h a le , carbonaceous a t  top
6 .0  Sandstone
24 .0  Covered
Top of th e  b ig  san d sto n e  in  s e c t io n  W-3.
WILKESVILLE #44
L o ca tio n : Jackson  County, O hio, M ilto n  Township, S ec tio n  22, NW^ofNW .̂
Road up to  s t r i p  m ine.
Top o f S e c tio n :
3 5 .0 1 S h a le , I 1 san d sto n e  in  c e n te r ,  s t r ip p e d  o f f  in  some p la c e s
2 .0  C oal, s tr ip p e d
2 .0  Clay
5 .0  S h a le , sandy g rad ing  down in to  san d sto n e .
20.0 S andstone , channel
4 .0  C lay , carbonaceous a t  top
6 .0  L im estone, V anport, p a r t ly  covered  by w a te r in  s t r i p  p i t .
2 .0  C oal, C la r io n , seen a t  a n o th e r  p a r t  o f  th e  m ine.
34 .0  Covered w ith  s p o i l ,  V anport b locks and f l i n t  t h a t  resem bles
Z e le s k i .
? Coal bloom
6 .0  Clay
10.0 S hale
0 .5  Ore, m arine f o s s i l s
10.0 S h a le , s i l t y  a t  base
0 .5  Ore
10.0 S h a le , v ery  b la c k , a lm ost a c o a l a t  to p , th in -b ed d ed  v ery  hard
1 .0  C oal, 1" v e ry  hard  la y e r  a t  top
3 .0  Clay
6 .0  Covered
6 .0  Sandstone 
Road le v e l .
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WILKESVILLE #45
L o ca tio n : V in ton  County, O hio, C lin to n  Township, S e c tio n  3, NW%of SW%.
S t r ip  mine % m ile  E o f Dundas.
Top o f s e c t io n :
1 0 .0 ' S h a le , s i l t y  and sandy
6 .0  L im estone, V anport
3 .0  C lay , in  a d is ta n c e  o f 100 yards th e  in te r v a l  betw een th e
lim esto n e  and c o a l  in c re a s e s  from 3* to  20 ' to  th e  so u th . 
Both th e  c o a l and th e  lim esto n e  d ip  12' in  20 yards a t  
th e  n o r th  end b u t then  th e  lim esto n e  le v e ls  o f f .  The 
in c re a se d  in te r v a l  i s  f i l l e d  w ith  s i l t y  s h a le .
2 .5  C o al, #4 , C la r io n
2 .0  Clay
1.0  Coal
6 .0  S h ale
12.0 C lay , c o a l s tr e a k s  a t  top and 3 ' down, o re  la y e r  a t  9 ' .  
Grades in to  s h a le  a t  bottom .
38 .0  Covered
R a ilro a d  le v e l  a t  road u n d e rp a ss .
WILKESVTLLE #46
L o ca tio n : V inton County, O hio, C lin to n  Township, S e c tio n  11, SW%ofNE%,
S t r ip  mine 1.2 m iles  SE o f  S e c tio n  45 .
Top o f S e c tio n :
1 5 .0 ' Sandstone
15.0 S h a le , g ray , th in -b ed d e d  w ith  6" h a rd , b la c k , m icaceous,
f i s s i l e  s h a le  a t  to p , has o rb ic u lo id s ,  and m arine b rach io p o d s.
2 .0  C oal, t h i s  i s  38 ' above th e  r a i l r o a d  le v e l  a t  #45.
Clay
WILKESVILLE #47
L o c a tio n : V inton  County, O hio, C lin to n  Township, S e c tio n  23, SW%.
S t r ip  m ine, some read in g s  along  s e c t io n  road to  N orth .
Top o f  S e c tio n :
Top o f  h i l l  
8 .0 ' Covered
16.0 S h a le , th in -b ed d ed  g ra y , w eath ers  w ith  sm all iro n  f la k e s .
I ro n  o re  zone 8 ' below top  w ith  8" o re  b locks a t  top and 
many sm all k id n ey  o res  in  th e  r e s t ,  th ic k  zone a t  b a se . 
V anport lim esto n e  a t  le v e l  o f iro n  zone V m ile  n o r th .
70
#47 i(co n tin u e d )
5 .0 S h a le , carbonaceous
1 .0 Coal
5 .0 C lay
16.0 Covered
? Coal bloom
20 .0 S an d sto n e , th in -b e d d e d
2 .0 Coal
.5 C lay
.3 F l in ty  s h a le ,  h a rd , b la c k , n o t dense f l i n t .
WILKESVTLLE #48
L o c a tio n : V in ton  County, O hio, C lin to n  Tow nship, S e c tio n  14, NE?;ofSWi;, 
o u tc ro p  a lo n g  S ta te  Highway 324.
Top o f S e c tio n :
6 .0 ’ S h a le , b la c k  f i s s i l e  s h a le  3 1 above c o a l ,  few p l a n t s ,  no 
f o s s i l s .
? C oal, s t r ip p e d ,  a t  Road J u n c tio n  917, Route 324.
39 .0 C overed , m o stly  san d sto n e
6 .0 S andstone
2 .0 C o al, bloom
3 .0 Clay
11 .0 S h a le , p a r t l y  c o v e red , o re  la y e r  n e a r  c e n te r
2 .0 Coal
10 .0 C lay and co v ered
5 .0 S andstone  and covered
2 .0 Clay
4 .0 C oal, h a rd , f l i n t y  a t  b a s e , s im i la r  to  S e c tio n  47 , s h a ly  a t  top
2 .0 Clay
4 0 .0 S andstone
WILKES VILLE #49
L o c a tio n : V in ton  C ounty, O hio, C lin to n  Tow nship, S e c tio n  24, SW%o£NG%.
S t r i p  mine .2  m ile  e a s t  o f  i n t e r s e c t i o n  o f  Highways 160 and 324.
Top o f S e c tio n :
4 .0 ' C lay
5 .0 L im estone, V anport
10.0 S h a le , g ra y , th in -b e d d e d , c la y e y





#49 (c o n t in u e d )
Highway le v e l
J u s t  w es t o f  in t e r s e c t io n  th e  s e c t io n  i s :  Top to  bo ttom
10.0  S andstone
3 .0  Coal
? C lay
3 5 .0  S an d sto n e , c ro s s -b e d d in g , d ip  17° due n o r th ,  17°N80W.
WILKESVILLE #50
L o c a tio n : V in ton  County, O hio, V in ton  Tow nship, S e c tio n  27 , w es t edge
o f  NW% a t  tu n n e l on Hocking V a lle y  (C&0) R a ilro a d  % m ile  E. 
o f  O re to n .
Top o f S e c tio n :
1 2 .0 ' S h a le , w e a th e red , sandy in  u p p er p a r t ,  i ro n s to n e s  and c a rb o ­
naceous la y e rs
5 .0  C lay , carbonaceous
11.0  S an d sto n e , (sam ple , sd  #1)
1 .5  Coal
10 .0  C lay
3 0 .0  S an d s to n e , (sam ple , sd  #2)
Top o f  tu n n e l
1 .0  Coal (C la r io n , S to u t 1916)
2 .5  S h a le , dark  g ra y , bedded , p la n ts
1 .0  Coal (B ro o k v il le ,  S to u t 1916)
2 .0  C lay
10.0  S andstone and s h a le
6 .0  S an d sto n e , (sam ple , sd  #3)
T h is  s e c t io n  goes from  th e  RR up th e  RR c u t  and th en  up in to  
a  c u t  made f o r  f i l l  in  c o n s tr u c t io n  on Route 160.
0 .1  m ile  n o r th  on Route 160 i s  s h o r t  s e c t io n :  Top to  bottom
6 .0  S andstone
6 .0  S h a le , s i l t y ,  o r b ic u lo id s  a t  b ase
0 .3  C o a l. T his i s  14* below  le v e l  o f  C la r io n  c o a l  above.
4 .0  C lay
WILKES VILLE #50a
L o c a tio n : V in ton  C ounty, O hio, V in ton  Tow nship, S e c tio n  27, NW%, .2 m ile
SE o f  tu n n e l on r a i l r o a d .  New ro a d c u t.
Top o f  S e c tio n :
3 0 ,0 ' S an d sto n e , h ig h ly  c ro ss -b e d d e d  th ro u g h o u t, a l l  ap p ea r to  have
d i r e c t io n  o f  d ip  as th e  2 m easured: 18°N30E, 15°N55E.
3 .0  C lay
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#50a  (c o n t in u e d )
10.0 S hale
10.0 S an d sto n e , v ery  f in e  g r a in ,  th in  wavy bedding
The san d sto n e  has slumped in to  th e  c la y  and c o a l below and 
th e  c o a l has been pushed up and im b ric a te d . Two 2X2X2' 
b o u ld e rs  o f lim esto n e  (V anport) a re  under th e  sa n d s to n e , 
c o a l i s  up to  1 .5 ' th ic k .
WILKESVILLE #51
L o ca tio n : Jackson  County, Ohio, M ilto n  Township, S e c tio n  10, NG^ofNE^,
C o llin s-W alto n  s t r i p  mine and ro ad .
Top o f  S e c tio n :
3 .0 ' S o i l
2 .0  Coal bloom
2 .0  Clay
18.0 S andstone and s h a le  in te rb e d d ed
1.0  S h a le , b la c k  carb o n aceo u s, a lm ost a c o a l ,  th e re  is  a  c o a l a t  
t h i s  le v e l  a t  o th e r  p la c e s  in  th e  m ine.
3 .0  S h a le , c la y
5 .0  L im estone, V anport
1 .5  S h a le , h a rd , b la c k , f o s s i l i f e r o u s
4 .9  C oal, #4
29 .0  Covered
2 .0  S hale
2 .0  Clay
? Coal bloom
2 .0  Clay
7 .0  S h a le , sandy, ro o ts
0 .3  Coal
3 .0  S hale
0 .3  Coal
4 .0  S an d sto n e , c lay e y  a t  top  w ith  ro o ts
7 .0  S h a le , le a v e s , s tem s, g rades up in to  san d sto n e
0 .5  O re, sandy , no f o s s i l s  seen
1.0  S an d sto n e , c lay e y  a t  top  w ith  r o o ts ,  sh a rp ly  g ra d a t io n a l  w ith
s h a le  below
7 .0  S h a le , abundant le a v e s , stem s
1 .0  S andstone
0 .3  O re, f o s s i l i f e r o u s ,  C r in o id s , T r i l o b i t e
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#51 (co n tin u ed )
D e ta il  s e c t io n  o f upper p a r t
Top o f S e c tio n :
15.0* U n it 6: Sandstone and s h a le ,  v e r t i c a l  c l i f f  in a c e s sa b le ,
len se  of c o a l a t  base l 1 th ic k  and 20 yards long, 
some sand 2 ' th ic k  a t  b a se , the  r e s t  i s  m ostly  
in te rb ed d ed  sandstone and sh a le  w ith  beds about 0 .1 ' 
to  0 .2 ' th ic k .  On n o r th  s id e  o f c u t th e se  are  
in c lin e d  about 10-15° and d ip  to  e a s t ,  on w est s id e  
they  a re  h o r iz o n ta l .  C ontains f o s s i l  t r e e  stump 
in  p la c e .
4 .5  U n it 5: C lay , sandy, r o o ts ,  sharp  c o n ta c t  top and bottom ,
changes l a t e r a l l y  in to  a green c la y  sh a le  when 
o v e r la in  by sand .
6 .5  U n it 4: Lim estone, V anport, v a r ie s  from 0 to  6 . 5 ' ,  dense ,
m o ttled  lo o k in g , some p a r ts  w ea th er w ith  a b r e c c ia ­
l ik e  look . Very f o s s i l i f e r o u s ,  0 .5 ' to  1 .0 ' iro n  
o re  on top  se p a ra te d  by th in  sh a le  p a r t in g .
0 .6  U n it 3: S h a le , c la y , b la c k , s o f t  p l a s t i c ,  bedded, sharp
c o n ta c t top  and bottom .
Random sample a t  0 . 4 ' .
1 .2  U n it 2: S h a le , b la c k , very  h a rd , p y r i t iz e d  c h o n e tid s ,
p e c t in ld s ,  o th e r  b ra ck s , sharp  c o n ta c t a t  base and 
to p . Most f o s s i l s  a re  a t  to p .
4 .9  U n it 1: Coal 1 .5 '
C lay p a r t in g  0 .2 ' #4 C la rio n
Coal 1 .2 '
Clay p a r t in g  0 .5 '
Coal 1 .5 '
Random sample a t  3 .6 ' above b a se , v i t r a i n  407..
When th e  Vanport th in s  i t  i s  e i t h e r  o v e r la in  by a sandy c la y  o r 
e ls e  i s  cu t ou t by the  channel above.
WILKESVILLE #52
L ocation : Jackson  County, Ohio, M ilto n  Township, SW£ o f S e c tio n  3 and
NW% o f S ec tio n  10. S t r ip  m ine.
Top o f S ec tio n :






15.0 S h a le , sandstone
8 .0 Clay
3 .0 C oal, #5
 len s  up to  2 ' th ic k ,  sandy
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#52  (c o n t in u e d )
3 .0 C lay
3 .0 S h a le
1 .0 S h a le , ca rb o n aceo u s
2 .0 C lay
6 .0 S h a le
8 .0 L im esto n e , V an p o rt, no o re  on to p
1 .0 S h a le ,  b la c k ,  h a rd ,  f i s s i l e ,
4 .0 C oal
? C lay
V anport 8 0 ' above le v e l  o f  co u n ty  road  a t  mine e n tr a n c e  road
WILKESVILLE #53
L o c a tio n : Ja ck so n  C ounty , O hio , M ilto n  Tow nship, c e n te r  o f  S e c t io n  34 N.
I s o l a t e d  s t r i p p in g s  c lo s e  to g e th e r .  Jo h n  Hopkins m ine.
Top o f  S e c t io n :
S o i l
1 .0 ' C o a l, #6
A t o th e r  p la c e s  i n  th e  m ine t h i s  i n t e r v a l  i s  f i l l e d  w ith  
c h a n n e l sa n d s to n e  w ith  c ro s s -b e d d in g  d ip sL  lODueE. ,  16N85E., 
11N50E., 12N32E., 20N30W., 10N18E., 7S12E ., 11N15W., 13N15E.
2 .0  C lay
8 .0  S h a le ,  sandy
4 .0  S h a le ,  c la y e y
15 .0  S h a le ,  c o a l  s t r e a k  a t  to p ,  sandy  a t  b a s e ,  r e s t  i s  c la y e y .
? C o a l, #5 s t r i p p e d ,  co v e red  w ith  w a te r  o r  back f i l l e d .
2 6 .0  C overed and s h a le
1 .0  C lay , v e ry  carbo n aceo u s
3 .0  C lay
6 .0  L im esto n e , V anport
6 .0  S h a le , v a r i e s  from  2 to  6 ' ,  2 ' o f  b la c k ,  h a rd , s h a le
? C o a l, s t r i p p e d ,  c o v e re d , #4
9 .0  Covered
4 .0  C lay , ca rb o n aceo u s
1 .0  V l l n t ,  Z e le B k i, f o s s i l s ,  some d e n se , some s i l t y
1 .0  Coal
3 .0  S an d sto n e
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#53  (c o n t in u e d )
D e ta i l  s e c t io n  betw een  #5 and #6 c o a ls
Top o f  S e c t io n :  
1 0 .0 ' U n it  5:
6.0 U n it  4 :
0 .2  U n it 3:
6 .8  U n it  2:
11.0 U n it  1:
S i l t y  s h a le ,  sh a rp  c o n ta c t  a t  b a se  g ra d e s  up in to  
c l a y ,  s c a t t e r e d  w hole le a v e s  and s te m s , a l s o  
o rg a n ic  d e b r i s ,  l i g h t  g re e n is h  g ra y , v e ry  b lo c k y , 
w e ll-b e d d e d , s c a t t e r e d  i r o n  n o d u le s  3 x  15 cm, 
ro o t  m arks.
S h a le , d a rk  g ra y , ab u n d an t w hole le a v e s  and s te in s , 
abundan t s c a t t e r e d  i ro n  n o d u les  2 .5  x 6 .5  cm, a few 
6 x 25 cm, a  few la y e r s  0 .1  x 6 f e e t .
G oal, v i t r a l n  50%.
S h a le , v e ry  c la y e y , th in -b e d d e d ;  0 .3* th ic k  by 6 .0 ' 
lo n g , f r e s h  w a te r  (? )  l im e s to n e  le n s  3 f e e t  above 
b a s e ,  l im e s to n e  has s m a ll  g a s tro p o d s . S h a le  has no 
p la n t s  o r  f o s s i l s ,  has ab u n d an t i r o n  n o d u le s  in  
u p p e r 2 ’ s i z e  1 .5  x 5 cm ., u p p e r  0 .5  fo o t  i s  c l a y .
Random sam ple 
Random sam ple 
Random sam ple 
Randon sam ple
5 .4 1 above b a s e ,  c la y  s h a le  w ith  
i r o n  n o d u le s .
2 .8 ' above b a s e , c la y  s h a le  j u s t  
above 1imes t o n e .
4 .9 '  above b a s e ,  c la y  s h a le ,  d a rk  
ca rb o n aceo u s  la y e r  0 .1* t h i c k .
6 .4 ' above b a s e ,  c l a y .
S l l t s t o n e  and v e ry  f in e  sa n d s to n e  in te rb e d d e d , some 
t h i n  s i l t y  s h a le s ,  s a n d s to n e  n e a r  to p ,  c a l c i t e  
cem ented , s c a t t e r e d  i r o n  n o d u le s  2 x 10 c m ., g rad es  
up in to  c la y  s h a le ,  sh a rp  c o n ta c t  a t  b a s e .
Random sam ple 1: 4 . 4 '  above b a s e ,  v e ry  f in e  sand
( 3 .8 0 ) ,  t h i n  wavy b e d d in g , 5 cm. 
t h i c k ,  g r a d a t io n a l  a t  to p  and b o t ­
tom in to  s i l t ,  i r o n  s ta in e d  on 
w e a th e re d  s u r f a c e ,  f a i r l y  h a rd  and 
r e s i s t a n t  to  w e a th e r in g .
7 .2 ' above b a s e ,  s h a le ,  s i l t y ,  1 .2 ' 
t h i c k ,  g ra d e s  to p  and bo ttom  in to  
v e ry  f in e  sa n d , w e ll-b e d d e d , t h i n ,  
f la k e y  f r a c t u r e ,  no p l a n t s  o r  f o s ­
s i l s ,  s c a t t e r e d  i r o n  c o n c re t io n s  
4 x 7  cm.
9 .9 ' above b a s e ,  0 .4 ' t h i c k ,  h a rd  
c a lc a re o u s  cem en ted , g ra d e s  to p  and 
b o tto m  in to  s i l t y  s h a le ,  ex te n d s  
l a t e r a l l y  a t  l e a s t  10 y a r d s ,  th in  
wavy bedded .
1 .9 ' above b a s e ,  s i l t s t o n e ,  1 .4 ' 
t h i c k  b a se  c o v e re d , to p  g rad es  in to  
v e ry  f in e  sa n d , l a t e r a l  e x te n t  
c o v e re d , th in -b e d d e d , i ro n s to n e  
n o d u les  4 x 20 cm and 2 x  10 cm.
Random sam ple 2;
Random sam ple 3:
Random sam ple 4:
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WILKES VILLE #54
L o c a tio n : Jac k so n  C ounty , O h io , M ilto n  Tow nship, S e c t io n  15 SE%ofSE%,
1 .5  m ile s  E. o f  M id d le to n , r o a d c u t .
Top o f  S e c t io n :
4 .0*  S an d sto n e  and s h a le
2 .0  S an d sto n e
2 .0  S h a le
2 .0  F l i n t ,  o re  and l im e s to n e , f o s s i l i f e r o u s  (M ercer?)
8 .0  S h a le ,  sandy  a t  b a se
1 .0  S a n d s to n e , som etim es v e ry  i r o n  r i c h
1 .0  S h a le ,  ca rb o n aceo u s
1 .0  C o a l, m o s tly  s h a le
15 .0  S an d sto n e  and s h a le ,  becomes more sandy  a t  b ase
L e v e l o f  I n t e r s e c t i o n  o f  S t a t e  highway 124 and County ro ad  
58 a t  b r id g e  o v e r  Raccoon C reek , e l e v a t io n  657*.
0 .5  m ile  SW i s  #4 c o a l  and V an p o rt l im e s to n e  65 ' above 
th e  o r e .
WILKESVILLE #55
L o c a tio n : J a c k so n  C ounty , O hio , M ilto n  Tow nship, S e c t io n  13 SE%toNE%
S e c tio n  24 . S t r i p  m ine and County ro a d .
Top o f  S e c t io n :
2 .0 ' S an d sto n e
8 .0  S an d sto n e  and s h a le ,  in te rb e d d e d , w e a th e rs  to  r u s ty  ta n
6 .0  S h a le ,  same as  below
0 .5  S a n d s to n e , same as  below
8 .0  S h a le ,  same as below  b u t  s i l t y
2 .0  S a n d s to n e , 1 -2 ' beds s e p a ra te d  by  s h a le  b re a k , v . f .  g r a in
6 .0  S h a le ,  th in -b e d d e d , l i g h t  g ray  to  b lu i s h  g ra y , no f o s s i l s ,  a
few p la n t s
? C o a l, #7 s t r i p p e d ,  co v ered
? C lay , v e ry  th in
1 7 .0  S an d sto n e
1 .0  C lay
1 .0  C oal
2 .0  C lay
7 .0  S an d sto n e
10 .0  S h a le
8 .0  S an d sto n e
? C oal bloom
2 0 .0  Covered
1 0 .0  S an d sto n e
#55  (c o n t in u e d )
? Coal bloom
10.0 Covered
? C oal mines w ith  san d s to n e  above
15.0 Covered
6 .0 L im estone, V an p o rt, to p  n o t exposed
3 .0 C o a l, #4
OHIO
JACKSON 15' QUADRANGLE 
SOURCE OF PLOTTED SECTIONS
S e c tio n  No. Source
1 S t o u t , 1927, P- 285
2 S to u t , 1927, P- 183
3 S to u t , 1916, P- 173, 181
4 S to u t , 1916, P* 173, 136
5 S to u t , 1916, P. 155, 164
6 S to u t , 1916, P- 145
7 S to u t , 1916, P- 146
8 Ohio G eo lo g ica l Survey f i l e  n o . 41
9 Ohio G eo lo g ic a l Survey f i l e  n o . 42
10 S to u t , 1916, P- 182
11 S to u t , 1916, P- 183
12 S t o u t , 1916, P- 183
13 S to u t , 1916, P. 186
14 S to u t , 1916, P- 147
15 S to u t , 1916, P. 150
16 S t o u t , 1916, P. 175
17 S to u t , 1916, P. 138
18 S t o u t , 1916, P- 139
19 S to u t , 1916, P. 167
20 to  25 M easured and c o n ta in e d in  appendix
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JACKSON #20
L o catio n : V in ton  County, Ohio, R ich land  Township, a long  road between
S e c tio n s  13 and 24 a t  M t. Zion Church and cem etery .
Top o f  S e c tio n :
1 0 .0 ' Shale
? Coal bloom, le v e l  o f  cem etery
2 .0  Clay
6 .0  S i l t s to n e
0 .5  Coal bloom
10.0 S h a le , s i l t y
1 .0  F l i n t  and iro n  o re ,  m arine f o s s i l s ,  in  th e  bank i t  i s  more
f l i n t y  b u t in  th e  d i tc h  i t  i s  a l l  i ro n  o r e .  (M ercer?)
2 .0  S h a le , g ray , s i l t y ,  m icaceous, no f o s s i l s .
16.0 Sandstone
2 .0  C lay , ca rbonaceous, w ea th ers  ch o c o la te
There i s  a ls o  b lack  f o s s i l i f e r o u s  f l i n t  0 .35  m ile  E a st n e a r  
th e  gas pumping s t a t i o n .
JACKSON #21
L o ca tio n : Jackson  County, O hio, M ilto n  Township, S e c tio n  16, SE^ofNWfc,
S t r ip  m ine.
Top o f S e c tio n :
1 0 .0 ' Sandstone
0 .3  Coal
10.0 C lay , b o th  th e  c la y  and th e  c o a l i n t e r f i n g e r  w ith  san d sto n e
above.
6 .0  L im estone, V anport
3 .0  S h a le , b la c k , carbonaceous
3 .0  C oal, #4
? Sandstone
JACKSON #22
L o ca tio n : V in ton  County, O hio, R ich land  Township, on S e c tio n  road in
NE c o m e r  o f S e c tio n  24. 12 ' ro a d c u t.
Top o f  S ec tio n :
2 .0 ' S o il  w ith  san d sto n e  f lo a t
1 .0  F l i n t ,  b la c k , to  l e f t  a re  la rg e  b locks o f lim esto n e  up to  2 '
th ic k  w ith  b la ck  f l i n t  in  i t .  F o s s i l s  in  th e  lim esto n e , sand
s to n e , and f l i n t .  (M ercer)
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#22 (c o n t in u e d )
8 .0  S h a le , c la y
0 .3  Coal bloom
Road le v e l
There i s  4 8 ' d i f f e r e n c e  in  e le v a t io n  betw een th e  f l i n t  h e re  
and th a t  .4  m ile  w est a t  th e  gas pumping s t a t i o n .
JACKSON #23
L o c a tio n : V in ton  County, O hio, E lk Tow nship, S e c tio n  19, SE%ofSE%,
S t r ip  m ine.
Top o f S e c tio n :
1 0 .0 ' S an d sto n e , c ro ss -b e d s
10 .0  S h a le , i ro n  nodu les
6 .0  L im estone, V anport
2 .0  C o a l, #4
8 .0  S h a le  and c la y
2 .0  S an d sto n e , c ro ss -b e d s
5 .0  C lay , carbonaceous
3 .0  C oal, #3
6 .0  C lay
3 .0  S h a le , s i l t y
d ip  23°Due N o rth .
d ip :  8°N46W; 9°N76E; 11°N15W;
26°N6E; 16°N28W; 20°Due E„; 
22°N10E.
JACKSON #24
L o c a tio n : V in ton  County, O hio, E lk Tow nship, S e c tio n  20 SW£ofSW%.
S t r ip  mine and ac c e ss  ro ad .
Top o f S e c tio n :
1 0 .0 ’ S o i l ,  sandy
6 .0  L im estone, V anport, reduced  now to  iro n  s ta in e d  f l i n t
2 .0  C oal, #4
10.0  Clay
8 .0  S h a le , g iv e s  way l a t e r a l l y  to  san d sto n e  and in t e r v a l  th ic k e n s
to  about 20 f e e t .  C ro ss-b ed s  d ip :  15°N38E; 17°Due N . ; 13°N83E.
1 .5  C oal, v a r ie s  up to  3 ' .  W in te rs  7
1 .0  C lay , Some f l i n t  a s s o c ia te d  w ith  th e s e  two c o a l s .
1 .5  C oal, Ogan ?
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#24 (c o n t in u e d )
12.0  S h a le , g rad es  up In to  c la y ,  m arine  f o s s i l s  a t  b a se . At
o th e r  p la c e s  in  mine t h i s  i n t e r v a l  goes up to  2 0 '.
1 .0  C o al, h a rd , b la c k  s h a ly
3 .0  C lay
8 .0  S h a le , s i l t y
6 .0  Covered w ith  t a l u s ,  o ld  s t r ip p in g  a t  b a s e , m ust be c o a l .
JACKSON #25
lo c a t io n :  Jack so n  County, O hio, F ra n k lin  Township, S e c tio n  1, SW^ofNEfc,
s t r i p  m ine.
Top o f S e c tio n :
1 5 .0 ’ S h ale
9 .0  L im estone, V anport
2 .5  C o a l, #4
12 .0  Covered
2 5 .0  S an d s to n e , m ass iv e , no c ro s s -b e d s











BIDWELL 15' QUADRANGLE 
SOURCE OF PLOTTED SECTIONS
Source
S to u t ,  1916, p . 192
S to u t ,  1916, p . 639
S to u t ,  1916, p . 640
S to u t ,  1916, p . 623, 647
S to u t ,  1916, p . 264
S to u t ,  1916, p . 629
M easured and c o n ta in e d  in  appendix
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BIDWELL #7
L o c a tio n : Jack so n  County, O hio, B loom fie ld  Township, S e c tio n  4 , SSfcofSW^.
S t r ip  m ine.
Top o f  S e c tio n :
1 0 .0 ' S h a le , s i l t y  and sandy
1 .0  Coal
3 0 .0  S andstone and s h a le ,  th ic k n e s s  v a r ie s  from  2 0 -4 0 ' depending  on 
th e  amount o f  san d . I f  i t  i s  m o stly  g ra y , th in -b e d d e d  s h a le  
o r  c la y  i t  i s  u s u a l ly  2 0 '.  However, in  30 y a rd s  l a t e r a l l y
t h i s  can  change to  a  ch an n e l sand  and th en  th e  i n t e r v a l  th ic k e n s  
to  4 0 ' .  In  p la c e s  th e r e  i s  a carbonaceous s t r e a k  3 ' above th e  
c o a l  below .
3 .0  Coal
3 .0  C lay , 3 1 exposed
13.0  C overed, m o stly  sa n d s to n e  a lo n g  road
3 .0  S an d sto n e , th in -b e d d e d , v e ry  f in e  g r a in ,  i ro n  nodu les
15 .0  C overed, a l l  san d s to n e  a lo n g  road
5 .0  L im estone , V anport
? C oal, o ld  mine
BIDWELL #8
L o c a tio n : G a l l ia  County, O hio, Racoon Tow nship, S e c tio n  22, NE%ofSW%,
% m ile  NW Rio Grande w here new U .S . 35 c ro s s e s  In d ia n  C reek .
Top o f  S e c tio n :
1 0 .0 ' Sandy c la y  s o i l ,  f o s s i l i f e r o u s  c h e r t ,  some red  s h a le
2 4 .0 S h a le , g ra y , m o stly  s h a le  on e a s t  end b u t some in te rb e d d e d
sa n d sto n e  tow ard w e s t.
5 .0 S h a le , b la c k  f i s s i l e ,  m o stly  carbonaceous a t  e a s t  end b u t
becomes s i l t y  a t  w es t end
1 .0 L im estone, ta n  c o lo re d  w ith  red  s t r e a k s  and p y r i t e ,  no f o s s i l s
5 .0 S h a le , same as above lim e sto n e
? C oal bloom, in  d i tc h  a t  road  s id e .
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OHIO
OAK HILL 15' QUADRANGLE 
SOURCE OF PLOTTED SECTIONS
S e c tio n  No. Source
1 Ohio G eo lo g ica l Survey f i l e  no . 11110
2 S to u t, 1916, P- 143
3 S to u t, 1916, P. 143
4 S to u t , 1916, P- 143
5 Ohio G e o lo g ic a l Survey f i l e  no . 4471
6 S to u t , 1916, P. 181, 229
7 Ohio G eo lo g ica l Survey f i l e  no. 3942
8 Ohio G eo lo g ica l Survey f i l e  no . 4245
9 Ohio G eo lo g ica l Survey f i l e  no . 4258
10 S to u t, 1916, P- 162
11 S to u t , 1916, P. 194, 230
12 S to u t, 1916, P- 195
13 S to u t , 1916, P* 196
14 S to u t , 1916, P . 201
15 S to u t, 1916, P- 201
16 S to u t , 1916, P* 582, 590
17 S to u t , 1916, P . 587
18 S to u t , 1916, P- 591
19 S to u t , 1916, P- 606
20 S to u t , 1916, P- 197
21 S to u t , 1916, P- 618
22 S to u t, 1916, P. 622
23 S to u t , 1916, P. 236
24 S to u t , 1916, P. 197, 232, 264
25 S to u t , 1916, P- 235
26 S t o u t , 1916, P . 262
27 S t o u t , 1916, P* 194
28 to  46 M easured and c o n ta in ed  in  cppendix
85
OAK HILL #28
L o c a tio n : Lawrence C ounty, O hio, W ashington Tow nship, S e c tio n  23, 
SWl/4ofNW l/2, 3 1/2 m ile s  so u th  o f  B la c k fo rk , c la y  and 
c o a l s t r i p  m ine.
Top of S e c tio n :
1 5 .0 ' S h a le , w ith  a few san d s to n e  beds
1 .0 C lay




10.0 S h a le
6 .0 L im estone, V anport
4 .0 C oal, C la r io n
2 .0 C lay , r e s t  o f  s e c t io n  c o n tin u e s  down road
8 .0 S h a le , s i l t y ,  v e ry  f in e  g r a in ,  t h in  wavy bedded san d sto n e  
a t  b ase  1 fo o t  th ic k
6 .0 S h a le , b la c k  carbonaceous
6 .0 S an d sto n e , c h a n n e l, c u ts  in to  s h a le  above and below , c r o s s -  
beds d ip : 25°N37E, 13°N80W
5 .0 S h a le , th i c k e r  w here sand h a s n 't  c u t  i t  ou t
2 .0 C lay
6 .0 S h a le , s i l t y .
OAK HILL #29
L o c a tio n : Lawrence C ounty, O hio , W ashington Township, S e c tio n  14, 
SW l/4ofN El/4, 2 m ile s  so u th  o f  B la c k fo rk , c o a l  and c la y  
s t r i p  m ine.
Top o f S e c tio n :
10.0 S h a le
3 .0 C lay , carbonaceous a t  top
20 .0 S h a le , g ray  s i l t y  some v ery  f in e  sand
1 .5 C o al, 3" c la y  p a r t in g  6" from base
4 .0 C lay
10.0 S i I t s to n e
8 .0 Covered
6 .0 L im estone, V anport
5 .0 S an d sto n e .
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OAK HILL #30
L o c a tio n : Lawrence C ounty, O hio, W ashington Tow nship, S e c tio n  34,
S W l/4ofS E l/4 , c o a l  and c la y  s t r i p  mine a t  O liv e  F u rn ace .
Top o f S e c tio n :
10.0* S h a le , s i l t y  and sandy
1 .0  S an d sto n e , v e ry  f in e  g r a in ,  s i l t y ,  th in  wavy b ed d in g .
6 .0  C lay , th ic k n e s s  v a r ie s  from  3 to  1 0 ',  t h i c k e s t  w here s h a le
below i s  l e a s t  s i l t y .
20 .0  S h a le , g ray , w e a th e r in g  ta n ,  b reak s  in to  la rg e  b lo ck y  f r a g ­
m ents, th in -b e d d e d , f la k y  when f r e s h ,  la rg e  iro n  n o d u le s .
1 .5  C oal bloom
4 .0  C lay
9 .0  C lay , carbonaceous a t  top
21 .0  S h a le , s i l t y  w ith  th in -b ed d e d  s i I t s t o n e
6 .0  L im estone, V anport, has le n s  and la y e rs  o f  c h e r t
? C o al, s t r ip p e d ,  now covered
10.0  Covered
15 .0  S andstone
10.0  S h a le , s i l t y .  R est o f  s e c t io n  i s  a lo n g  highway 300yds. n o r th
o f  O liv e  Furnace
2 .0  C lay , b ad ly  w ea th e red
1 .0  Coal
2 .0  C lay
20 .0  S an d sto n e , base  o f  O liv e  F urnace co vered  o u t  o f  i t .
OAK HILL #31
L o c a tio n : Jack so n  C ounty, O hio, J e f f e r s o n  Tow nship, S e c tio n  22,
S W l/4ofS E l/4 , 2 1/2 m ile s  so u th w est o f Oak H i l l ,  c la y  
s t r i p  m ine.
Top o f  S e c tio n :
0 8 .0 ' S h a le , s i l t y
2 .0 C lay
8 .0 S h a le , i ro n  n o d u les  a t  top
2 .0 C o a l, #5?
4 .0 S h a le , b la c k , th in -b e d d e d  a t  b a se , no f o s s i l s
1 .0 C lay , f l i n t




L o c a tio n : Jack so n  C ounty, O hio, J e f f e r s o n  Tow nship, S e c tio n  36,
S E l/4 o fN E l/4 , 3 m ile s  so u th  o f  Oak H i l l ,  c la y  s t r i p  m ine,
Top o f S e c tio n :
1 0 .0 ' S h a le , s i l t y
10 .0  S h a le , c la y  s h a le ,  has sand le n se s  and a ch an n e l sand
c ro ss -b e d d e d  13° due w e s t,  t h i s  ch an n e l In c re a s e s  e l s e ­
w here in  th e  q u a rry  u n t i l  i t  r e p la c e s  b o th  s h a le s  and 
c u ts  th e  c o a l  below .
0 .1  Coal
1 .0  C lay
8 .0  S h a le , c la y  s h a le ,  no s i l t
1 .0  C lay
1 .1  C o a l, #5
0 .7  C lay
0 .7  Coal
5 .0  C lay
OAK HILL #33
L o c a tio n : Jack so n  C ounty, O hio, J e f f e r s o n  Tow nship, S e c tio n s  10 and 15,
a lo n g  n o r th - s o u th  road  from to p  o f  h i l l .  2 .5  m ile s  w est o f  
Oak H i l l .
Top o f  S e c tio n :
0 6 .0 ' L im estone , V anport, v e ry  c h e r ty  w ith  i ro n  o re  v e ry  w ea th e re d .
2 .0  C o a l, th ic k n e s s  e s tim a te d , co v ered  w ith  w a te r  in  s t r i p  m ine.
8 .0  S an d s to n e , f in e  g r a in ,  th in -b e d d e d , s i l t y
16 .0  S an d s to n e , medium g r a in ,  ch an n e l
2 0 .0  C overed, p ro b ab ly  sand
1 5 .0  S h a le , b la c k , th in -b e d d e d , m arine  b rach iap o d s  a t  b a s e , p la n t
f o s s i l s  in  u p p er 10".
1 .0  C oal bloom
2 .0  C lay
4 5 .0  S ands to n e , ch an n e1 
Base o f  h i l l .
OAK HILL #34
L o c a tio n : Jack so n  C ounty, O hio, J e f f e r s o n  Tow nship, S e c tio n  14, SW1/4,
a lo n g  co u n ty  ro ad  from b r id g e  a t  Jack so n  Lake w es t to  to p  o f 
h i l l ,  1 .5  m ile s  w es t o f  Oak H i l l .
Top o f  S e c tio n :
10.0* S andstone
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#34 (c o n t in u e d )
2 .0  C oal, 1 /4  m ile s  w est V anport L im estone a t  t h i s  l e v e l .
1 .0  C lay
2 .0  S i l t
3 .0  C lay , f l i n t  a t  top
2 .0  S i l t
7 .0  C overed, around  cu rv e  in  an o ld  c o a l s t r i p  mine a t  t h i s  le v e l
3 .0  C lay , w h ite  and y e llo w  m o ttle d
54 .0  S an d sto n e , medium (1 .7 5  0 ) g r a in s ,  la rg e  c ro s s -b e d d in g ,
becomes f i n e r  g ra in e d  and th in n e r  bedded a t  top  g ra d in g  in to
c la y ,  sh a rp  c o n ta c t  a t  b a s e .
9 .0  S h a le , s i l t y ,  s i l t y  la y e r s  i ro n  s ta in e d ,  w e ll-b e d d e d .
4 .0  S h a le , g ra y , sm a ll i r o n  c o n c re t io n s ,  w e ll-b e d d e d , has a few
p la n t  f o s s i l s .
6 .0  S h a le , dark  g ra y , c la y  s h a le ,  has b ra c h is h  w a te r  o r b ic u lo id s .
5 .0  Covered
10.0  S h a le , b la c k , v e ry  th in -b e d d e d , v e ry  carbonaceous
1 .0  C lay , g ray
2 .0  C lay , s i l t y ,  g ray
1 .0  C lay , g ray
9 .0  S h a le , s i l t y ,  two 0 .1  fo o t  c o a l la y e r s  5 ' above b a s e , sm a ll 
i ro n  c o n c r e t io n s ,  p la n t  f o s s i l s .
3 4 .0  S an d s to n e , f in e  g r a in ,  la rg e  c ro s s -b e d d in g , w ea th e rs  y e llo w ish  
w h ite .
B ridge  a t  Lake Ja c k so n .
OAK HILL #35
L o c a tio n : Lawrence County, O hio, W ashington Tow nship, S e c tio n  4 , 
N E l/2 o fS E l/4 , 2 m ile s  due w e s t o f  B la c k fo rk , ro a d c u t.
Top o f  S e c tio n :
? C o al, #5 , p ro b ab ly  abou t 2* th ic k
08 .0 Clay
13 .0 Covered
6 .0 L im estone , V anport, th ic k n e s s  e s tim a te d
3 .0 C o al, C la r io n
5 .0 C lay
6 .0 C lay , carbonaceous a t  top
2 .0 S h a le , abundant i r o n  cem ented f la k e s  on w ea th e red  s u r f a c e .
2 .0 C lay , carbonaceous a t  top
15 .0 S h a le , s i l t y  and san d y , abundan t p la n t  f o s s i l s
9 .0 S h a le , v e ry  b la c k , m arine f o s s i l s  (C onetes) 2 .5  f e e t  above c o a l
0 .5 Coal bloom
3 .0 C lay
16.0 S an d sto n e , th in -b e d d e d  a t  to p , w ea th e rs  to  l i g h t  g ray  f la k e s .
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OAK HILL # 3 5a
L o c a tio n : Lawrence County, O hio, W ashington Township, S e c tio n  4 , c e n te r .
RR ro ad cu t a t  Spencer
Top o f S e c tio n :
2 0 .0 ' S andstone , c ro ss -b e d s  d ip : 20°S70W; 10°N10W
S h a le , t h i s  i s  f a u l te d  b u t th e  san d sto n e  above and below is
n o t .  F a u lts  d ip  35°N60W
Sandstone
OAK HILL #36
L o ca tio n : G a l l ia  County, Ohio, G re e n fie ld  Township, n o r th e a s t  c o m e r
S e c tio n  8 , new ro a d c u t.
Top o f S e c tio n :
2 5 .0 ' S an d sto n e , c u ts  o u t lim esto n e  and c o a l below , 1-5 m iles
s o u th e a s t  t h i s  sand shows c ro ss -b e d d in g  d ip s  9°S25E, 15°N20W,
4 .0  L im estone, V anport
2 .0  Coal
12.0 C lay
OAK HILL #37
L o ca tio n : Jack so n  County, O hio, Madison Township, c e n te r  o f  S e c tio n  6N,
lim esto n e  q u a rry .
Top o f S e c tio n :
2 0 .0 ' S h a le , s i l t y  w ith  some sand
2 .0  Coal #5
2 .0  C lay
15.0  S h a le , gray  s i l t y  w ith  some v e ry  f in e  sand




L o c a tio n : Jack so n  C ounty, O hio, M adison Tovmship, S e c tio n  5S.
N E l/4ofN E l/4 , 5 m ile s  s o u th e a s t  o f  Oak H i l l ,  s t r i p  mine,
Top o f  S e c tio n :
2 5 .0 ' S an d sto n e , c h a n n e l, c ro s s -b e d s  d ip : 12°N80W, 17°S67W,
7°S27E, 16°S80W.
2 .0  C lay
2 .0  C oal #6
2 .0  C lay
6 .0  S h a le
25 .0  S an d s to n e , ch an n e l
? Coal bloom #5
9 .0  C lay
9 .0  Sandstone and s h a le
9 .0  L im estone, V an p o rt, f l i n t y  in  u pper h a l f
2 .0  Coal #4
3 .0  C lay
OAK HILL #39
L o c a tio n : Jack so n  C ounty, O hio, M adison Tow nship, S e c tio n  20, NE1/4,
c la y  s t r i p  mine 2 m ile s  e a s t  o f  Oak H i l l .
Top o f  S e c tio n :
20.0* S h a le , g ray , s i l t y  w ith  some sand la y e rs  n e a r  top
1 .0  Coal #5
6 .0  C lay
OAK HILL #40
L o c a tio n : Jack so n  C ounty, O hio, B loom fie ld  Tow nship, S e c tio n  20, NW1/4,
0 .5  m ile s  n o r th e a s t  o f  W in c h e s te r , s t r i p  m ine.
Top o f  S e c tio n :
1 5 .0 ' S h a le , l i g h t  o l iv e -g r e e n  when w ea th e red , s i l t y ,  some sand
le n se s
2 .0  C lay , carbonaceous
8 .0  S h a le , some sa n d s to n e  a t  b ase
2 .0  Coal #5
3 .0  C lay
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OAK HILL # 4 1
L o c a tio n : J a c k so n  C o un ty , O hio , M adison T ow nship , S e c t io n  6N,
N E l/4 o £ N E l/4 , C o a l, l im e s to n e , and c la y  s t r i p  m ine.
Top o f  S e c t io n :
0 6 .0 ' S a n d s to n e , c ro s s -b e d d in g  d ip s  11° due w e s t
2 .0 S h a le
4 .0 S a n d s to n e , t h i n  wavy b ed d in g
2 .0 S h a le
4 .0 S a n d s to n e .
3 .0 C la y , ca rb o n aceo u s
1 2 .0 S h a le ,  b l u i s h  g r a y ,  s i l t y ,  i r o n s to n e  n o d u le s  and le n s
s a n d s to n e  le n s  2 ' by 30 y a rd s
2 .5 C oal #5
5 .0 C lay
1 5 .0 S h a le ,  s i l t y ,  s m a ll  i r o n  n o d u le s
6 .0 L im es to n e , V an p o rt
3 .0 C oal
OAK HILL #42
L o c a tio n : J a c k so n  C oun ty , O h io , M adison T ow nship , NW c o m e r  S e c t io n  33 .
Top o f  S e c t io n :
1 5 .0 ' S a n d s to n e , f r i a b l e ,  w e a th e re d , y e l lo w is h ,  c ro s s -b e d s  d ip :
6°due w e s t ,  11°S72W; 8°S67W; 23°S44W.
1 0 .0  S h a le ,  s i l t y
2 .0  C o a l, #7
OAK HILL #43
L o c a tio n : Law rence C ounty , O h io , W ash ing ton  T ow nship , S e c t io n  2 NE
c o r n e r .  L aw ren ce -Jack so n  County l i n e .
Top o f  S e c t io n :
3 0 .0 ' S a n d s to n e , c ro s s -b e d s  d ip :  21°N40W; 31°N40W; 24°due w e s t .
D is c o n fo rm lty  a t  b a s e .  On N o rth  s id e  o f  h i l l  th e  s a n d s to n e  
does n o t  c u t  as deep  and th e  fo llo w in g  i s  ex p o sed  above th e  
c o a l :
0 - 8 ' S h a le ,  becom ing s i l t y  and h ig h ly  b o re d  in  u p p e r  
h a l f
1 .5  C oal T io n e s ta ?
1 .0  C lay
1 .0  C oal
8 .0  S a n d s to n e , m a ss iv e , no c ro s s -b e d d in g  v i s i b l e
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OAK HILL #43a
L o catio n : Jack so n  County, Ohio, 1 m ile  n o r th  o f S e c tio n  43 on High­
way 75.
Top o f S e c tio n :
2 .0 ' C lay
20 .0  S an d sto n e , c ro ss -b e d s  d ip : 11°N40E; 14°due w e s t; 14°S40W;
12°S35W; 12°N30W.
10.0 S h a le , g ray  th in -b ed d ed
2 .0  S andstone, th in  wavy bedding
OAK HILL #44
L o ca tio n : Lawrence County, O hio, W ashington Township, S e c tio n  22, NE
c o m e r .  S t r ip  mine f o r  c la y  and road up to  i t .
Top of S e c tio n :
1 2 .0 ' S h a le , s i l t y
2 .0  C lay , carbonaceous
6 .0  C lay , g rad in g  down in to  sh a le
. 6 .0  S h a le , g ray  w e a th e rin g  ta n
3 .0  Coal #5
8 .0  Clay
12.0  Covered
6 .0  L im estone, V anport, e s tim a te d  th ic k n e ss
3 .0  C oal, #4
18.0  C overed, p ro b ab ly  c la y ,  bad ly  slumped
18.0  S andstone , p a r t ly  covered
10.0  S hale
F o s s i l i f e r o u s  f l i n t  f l o a t ,  u n ab le  to  d e term in e  i f  t h i s  i s  
V anport o r  Putnam H i l l .
? Coal bloom




L ocation : Jackson County, Ohio, J e f f e r s o n  Township, S ec tio n  29,
SE%o£NW%, Head o f Monroe Hollow. Roadcut and o ld  mine 
opening.
Top of S e c tio n :
C oal, n o t seen b u t deep mined, now covered , T io n esta?
The fo 8 s i l i f e r o u s  sandstone occured ju s t  above th e  o ld  mine 
opening, in  th e  roadcu t a t  t h i s  le v e l  was much f o s s i l i f e r o u s  
f l i n t  f l o a t ,  a lso  t h i s  f l i n t  o ccu rred  w est o f RJ 868. 20 '
below th e  f l i n t  to  the  w est was an o ld  c o a l s t r i p .
T his f l i n t  p robab ly  re p re s e n ts  th e  lim estone  fa c ie s  o f th e  
Putnam H ill^ Ic A rth u r  in t e r v a l .
? Lim estone, V anport, Caps top  o f h i l l  e a s t  and w est o f 
Road Ju n c tio n  868
Covered, appears to  be m ostly  sand
S h a le , no f o s s i l s  seen , s i l t y
Sandstone, very  abundant m arine f o s s i l s
S h a le , b la c k , carbonaceous, p a r t ly  covered by ta lu s
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IRONTON #32
L o ca tio n : Greenup County, K entucky, 2 m iles  e a s t  o f  R u s s e ll ,  on U .S . : 
a t  th e  Armco S te e l  P la n t  o v e rp ass .
Top o f S e c tio n :
1 8 .0 ' S an d sto n e , c u ts  ou t c o a l and c la y  below
4 .0 C oal, #6
3 .0 Clay
10.0 S i l t s t o n e  and san d s to n e , iro n  nodu les and la y e rs
6 .0 C lay , s i l t y
6 .0 S andstone
1.0 C o al, a l l  above th i s  has now been removed by e x c a v a tio n .
5 .0 C lay , changes l a t e r a l l y  in to  a  b ig  sand th a t  re p la c e s  th e  
V anport below
3 .0 L im estone, V anport, s o lu t io n  w eathered  on to p , becomes 
th in n e r  and i s  c u t  ou t by sand above.
29 .0 S h a le , 10 ' sand wedge dev elo p in g  to  e a s t  and s h a le  th in s  to  
w est as sand below th ic k e n s  and m eets sand above V anport.
30 .0 S andstone , th ic k e n s  to  w est
1 .0 S h a le , b la c k , l in g u l id s
1.0 Coal
2 .0 Clay
6 .0 S h a le , g ray , th in -b ed d ed
1.0 S an d sto n e , v a r ie s  from 0 to  1'
20 .0 S h a le , dark  g ra y , 1" c o a l 5 ' above base
0 .3 Coal
1 .0 Clay
8 .0 S h a le , g ray  v a r ie s  from 3* to  12' due to  d ip  o f th e  2 u n i ts  
below .
1 .0 S h a le  b la c k  f i s s i l e ,  l in g u l id s
0 .2 Coal
3 .0 S hale
IRONTON #33
L o c a tio n : Greenup County, K entucky, ro ad c u t on U .S . 23 a t  r a i l r o a d  
overpass  a t  e a s te rn  c i t y  l im i t s  o f  R u sse l, K entucky.
Top o f S e c tio n :
2 0 .0 ' Sandstone
2 .0 C lay
0 .5 Coal
3 .0 C lay
4 .0 S h ale
10.0 Sandstone
1.0 S h a le , b la c k , f i s s i l e ,  l i n g u l id s ,  t h i s  s h a le  has 20 ' h ig h e r  
e le v a t io n  th an  th e  upper f o s s i l i f e r o u s  s h a le  in  #32 1 m ile  
to  s o u th e a s t .
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#33  (c o n t in u e d )
0 .5  Coal
4 .0  Clay
1 .0  Coal
4 .0  C lay
0 .5  Coal
8 .0  S h a le  w ith  c la y  a t  to p  and some sand  la y e r s .
IRONTON #34
L o c a tio n : Greenup County, K entucky, C & 0 R a ilro a d  c u t  1 1 /4  m iles
w est o f  R u sse l w here U .S . 23 le a v e s  th e  r a i l r o a d .
Top o f S e c tio n :
1 5 .0 ' S andstone
0 .5  Coal
2 .0  C lay #6 ?
0 .3  Coal
6 .0  Clay and s h a le
3 .0  S i l t s t o n e
6 .0  Coal and c la y
10 .0  S andstone
0 .7  Coal
2 .0  C lay
3 .0  S i l t s t o n e  and v e ry  f in e  s a n d s to n e , v e ry  f in e ly  c ro ss -b e d d e d , 
no f o s s i l s ,  s h a le  below in  some p la c e s
0 .1  Coal
1 .0  C lay
4 0 .0  S an d sto n e , le v e l  o f  u p p er bench
0 .1  Coal
2 .0  C lay
10 .0  S an d sto n e , develops in to  3 0 ' ch an n e l and c u ts  o u t e v e ry th in g  
down to  bottom  s a n d s to n e .
6 .0  S h a le , g ray
0 .1  Coal
5 .0  S h a le , g ray
4 .0  S an d sto n e , t h i s  san d sto n e  p in ch e s  o u t and a 1" c o a l comes
in  and th e  r e s t  o f  th e  i n t e r v a l  i s  s h a le ,  50 f e e t  to  th e  w est 
a n o th e r  s im i la r  san d s to n e  comes in .
10 .0  S hale
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IRONTON #35
L o c a tio n : Greenup C ounty, K entucky, due so u th  o f  #32 a t  Armco S te e l
p la n t ,  new ro a d c u t on o th e r  s id e  o f h i l l .
Top o f  S e c tio n :
20.0* S h a le , s i l t y  w ith  th ic k  sand a t  top
0 .1 C oal bloom
2 .0 Clay
4 .0 S h a le
0 .2 Coal
6 .0 C lay , c o a l  s t r e a k s
0 .3 Coal
2 .0 C lay
0 .3 Coal
2 .0 C lay
6 .0 S h a le , s i l t y
0 .2 Coal
3 .0 C lay
2 .0 Coal
3 .0 C lay
Base i s  a t  same le v e l  as b ase  o f  #32
IRONTON #36
L o c a tio n : Lawrence C ounty , O hio , U pper Tow nship, S e c tio n  26, NW%ofNW%
Roadcut on U .S . 52 Bypass on NE s id e  o f  I ro n to n ,  O hio.
Top o f S e c tio n :
2 5 .0 ' U n it 21 S andstone
1 .0 U n it 20 C o al, #7
2 .0 U n it 19 C lay , rem ain d er o f  s e c t io n  in a c c e s s a b le
25 .0 U n it 18 S an d s to n e , y e llo w , c o a rs e  a t  b ase  ( 0 .5 0 ) ,  c ro s s  -  
bedd ing  d ip s  14°N25°E
3 .0 U n it 17 C oal, #6
2 .5 U n it 16 C lay
10.0 U n it 15 S an d s to n e , th in -b e d d e d , s h a le y  a t  bo tto m , no p l a n t s ,  
no f o s s i l s  in  s h a le ,  low er c o n ta c t  c o v e re d , g rad es  u 
in to  c la y .
2 .0 U n it 14 C lay , carbonaceous a t  to p , m o stly  covered  and 
in a c c e s s a b le
2 .5 U n it 13 S an d s to n e , sh a rp  u n d u la tin g  c o n ta c t  a t  b a s e , t h i n -
bedded a t  b a s e , th ic k e n s  a t  to p , g rad es  up in to  
c la y ,  r o o t  m arks. C ro ss-b ed s  d ip  25°S30°E.
6 .0  U n it  12: C lay , l i g h t  g ra y , sh a rp  c o n ta c t  to p  and bo ttom ,
carbonaceous w ith  th in  c o a l  s t r e a k s  a t  to p .
5 .6  U n it  11: L im estone, V an p o rt, h a rd  d e n se , l i g h t  to  d a rk  g ra y ,
v e ry  f o s s l l i f e r o u s ,  b ra c h ip o d s , c r ln o id s ,  0.5* iro n
o re  a t  to p .
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#36 ( c o n t in u e d )
5 .0  U n it 10:
8 .2  U n it  9:
4 .1
2 . 1






U n it  8:
U n it  7:
U n it  6: 
U n it 5:
U n it 5:
U n it 3: 
U n it 2:
U n it 1:
C lay , sh a rp  c o n ta c t  w ith  lim e sto n e  above, in a c c e s s - 
a b le  and no sam ple.
S an d s to n e , g r a d a t io n a l  c o n ta c t  top  and bo ttom . Very 
m icaceous, v e ry  f in e  g r a in  ( 3 .5 0 ) ,  sm a ll th in  c r o s s ­
b ed d in g , abundant s i d e r i t e  specks a lo n g  bedd ing  p la n e ,
S h a le , s i l t y ,  g rad es  upward in to  sa n d , abundant 
le a v e s  and s te in s , s c a t t e r e d  i ro n  n o d u les  1 x 6  cm, 
a ls o  s e v e r a l  i ro n s to n e  la y e r s .
C lay , v e ry  s i l t y ,  sh a rp  c o n ta c t  w ith  s h a le  above, 
sh a rp  c o n ta c t  a t  b a se , becomes s i l t i e r  a t  b a s e , abun­
d an t r o o ts .
S h a le , dark  g ra y , o r b ic u lo id s  a t  b a s e ,  sh a rp  c o n ta c t  
w ith  s i l t y  c la y  above, no iro n  n o d u le s , no p l a n t s .  
S an d sto n e , f in e  ( 2 .7 0 ) ,  g rad es  in to  s h a le  a t  b a se , 
th in -b e d d e d  a t  bo ttom , becomes more m assive  and th ic k -  
bedded tow ard to p , 0.5* burrow ed zone a t  to p ,  s h a rp ly  
g r a d a t io n a l  c o n ta c t  w ith  s h a le  above.
S h a le , sh a rp  c o n ta c t  a t  b a s e , g rad es  in to  san d sto n e  
a t  to p , o r b ic u lo id s ,  abundan t i ro n s to n e  le n s e s ,  
s c a t t e r e d ,  u s u a l ly  a rra n g e d  in  l a y e r s ,  some beds o f  
I ro n s to n e  1 cm th ic k .
C o al, 40% v i t r a i n
C lay , v e ry  s i l t y ,  r o o ts ,  g rad es  in to  sa n d s to n e  below , 
l i g h t  g re e n ish  g ra y , sh a rp  c o n ta c t  above.
S an d sto n e , th in  wavy bedded , g rad es  l a t e r a l l y  in to  
th in -b ed d e d  s i l t s t o n e  on NW s id e  o f  ouLcrop. The 
s i l t s t o n e  d is p la c e s  th e  u p p er 2 0 ' o f  sand and g rades 
upward in to  c la y .  Base o f  s e c t io n  i s  a c c e ss  road  
from N bound la n e  o f  U .S . 52 on to  Ohio 141. Where 
th e  c la y  l i e s  d i r e c t l y  on to p  o f  th e  san d , th e  sand 
i s  th ic k e r-b e d d e d  and has th e  t o r r e n t i a l  ty p e  
c ro s s -b e d d in g , t h i s  i s  a t  ab o u t th e  le v e l  o f  U .S . 52.
IRONTON #37
L o c a tio n : Lawrence C ounty, O hio , Upper Tow nship, S e c tio n  11, N E l/4ofSW l/4 ,
Ohio Highway 75 ro a d c u t 1 m ile  N orth  o f  H ec la , O hio,
Top o f  S e c tio n :
15.0* S an d sto n e , y e llo w , ch an n e l
3 .0  S h a le , s i l t y
4 .0  S h a le , b la c k , f i s s i l e ,  (no f o s s i l s )
2 .0  *C oal
0 .3  *C lay  * P ro b ab ly  L . K.
1 .5  *Coal
C lay a t  road  le v e l
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IRONTON #38
L ocation : Lawrence County, Ohio, D ecatur Township, S ec tio n  31, SE1/4,
Q uarry o f  M arquette Cement Company, S u p e rio r P la n t ,  Ohio 
highway 522, (C en ter Furnace on o ld  m aps).
The fo llo w in g  s e c t io n  measured in  a s t r i p  p i t .  V e r t ic a l  h ig h w a ll.
Top o f S ec tio n :
3 .0 ' Shale
3r0  Sandstone
10.0 S h a le , th ic k n e ss  d o e s n 't  v ary  much
6.0  S andstone, th ic k n e ss  d o e s n 't  v a ry  much
0 .1  Coal
3 .0  Shale
10.0 S h a le , carbonaceous a t  top
15.0 S andstone, v a r ie s  in  th ick n e ss
1 .0  C oal, v a r ie s  in  th ic k n e ss
6 .0  S h a le , v a r ie s  in  th ic k n e ss  w ith  th e  sandstone below, some­
tim es d is p la c in g  th e  sandstone  a l to g e th e r .
30 .0  S andstone, b lu is h  g ray , w eathers y e llo w ish , i s  w e ll In d u ra ted , 
c ro ss -b ed d in g  d ip  N50W and i s  o f  sm all m agnitude, each u n i t  n o t 
over 2" and much wavy bedding .
4 .0  L im estone, V anport, v a r ie s  in  th ic k n e ss  from 2 - 6 ',  th ic k n e ss  
d ec rease s  when san d sto n e  is  on top  o f i t .  I f  th e  sh a le  Is  on 
top  th e  Vanport i s  u s u a lly  I t s  g r e a te s t  th ic k n e s s .
The fo llow ing  s e c t io n  measured in  ro ad cu t in  th e  q uarry  n ea r th e  c ru sh e r .
Top o f S e c tio n :
6 .0 ' L im estone, Vanport
10.0 Clay
35.0  Covered
15.0 S h a le , w ith  some san d sto n e , l a t e r a l l y  goes in to  sandstone
1.0  S h a le , b la c k , f i s s i l e ,  o r b ic u lo id s , l in g u lid s
0 .5  Coal
1 .0 Clay
3 .0  Shale
0 .3  Coal
3 .0  Clay
10.0 Sandstone and s h a le , a l t e r n a t in g
0 .3  Coal
6 .0  Clay
7 .0  S h a le , g ray  s i l t y ,  iro n  nodules
16.0 Sandstone*
32 .0  Shale* *These measured j u s t  n o r th  o f th e  ro a d c u t.
? .?  C oal, bloonf*
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IRONTON #39
L o c a tio n : Lawrence C ounty, O hio , E l iz a b e th  Tow nship, S e c tio n  27,
1 m ile  so u th  o f P ed ro .
Top o f  S e c t io n :
3 0 .0 ' S an d s to n e , y e llo w , c ro s s -b e d d in g  23°N25W, 12°due N .,
20°N5E.
2 .5  C o al, L. K.
IRONTON #40
L o c a tio n : Lawrence C ounty, O h io ,E liz a b e th  Tow nship, S e c tio n  17,
SW1/4 L im estone and c la y  q u a r ry .
Top o f  s e c t io n :
2 5 .O' S an d s to n e , y e llo w , w e a th e red , m assive
3 .0  C o a l, L . K.
6 .0  C lay
1 .0  C lay , v e ry  carbonaceous
15 .0  C lay , b lu is h -g re e n
7 .0  L im estone, V anport w ith  o re  on top
IRONTON #41
L o c a tio n : Lawrence C ounty, O hio, E l iz a b e th  Tow nship, S e c t io n  21 E a s t ,
NE%ofNE%, n e a r  P ed ro .
Top o f  S e c tio n :
2 0 . 0 '
4 .0
U n it 14 
U n it  13
4 .5
10.5
U n it 12:
8 .5 U n it 11:
10 .0 U n it 10:
1 .5 U n it 9:
2 .0 U n it 8:
3 .0 U n it 7:
S an d s to n e , y e llo w , th ic k -b e d d e d , c ro ss -b e d d e d .
C o al, #5 , v i t r a i n  757o, u p p er 2 ' v e ry  s h a ly .
L im estone, V an p o rt, f o s s i l i f e r o u s  th ro u g h o u t, 
b ra c h ip o d s , c r i n o id s .
C overed, u p p er 5* c la y
S an d s to n e , th in -b e d d e d  a t  b ase  becoming nonbedded 
and g ra d in g  in to  c la y  a t  to p , p o o rly  exposed a t  top  
due to  slum ping and w e a th e r in g .
S h a le , s i l t y ,  th in -b e d d e d , g rad es  up in to  s i l t s t o n e ,  
few s c a t te r e d  i r o n  n o d u les  6 x 35 cm, b ad ly  w ea th e red , 
C lay , g ra y , c o a ly  s t r e a k  n e a r  to p , g rad es  in to  s i l t y  
s h a le  a t  to p .
S an d s to n e , th in -b e d d e d , b ad ly  w e a th e re d , g r a d a t io n a l  
top  and bo ttom , v e ry  f in e  g r a in .
S h a le , th in -b e d d e d , v e ry  abundan t w hole le a v e s ,  
s tem s, 0.2* i ro n  o re  la y e r  1 .5  below to p .
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#41 (c o n t in u e d )
5 .3  U n it 6:
8 .7  U n it 5:
16.0 U n it 4:
7 .0  U n it 3:
5 .0  U n it 2: 
U n it 1:
S an d sto n e , w h ite , v e ry  m icaceous, v e ry  f in e  g ra in  
(3 .2 0 ) ,  th in -b ed d e d , bad ly  w ea th e red , upper 0 ,5 ' 
nonbedded carbonaceous, sh a rp  c o n ta c t  a t  to p , c lay ey  
tow ard to p .
S h a le , g ray  th in -b e d d e d , g ra d a tio n a l  top  and bottom , 
v e ry  few p la n ts  a t  base  becoming more abundant upward 
w here th e r e  a re  abundant leav es  and s tem s.
S an d sto n e , g ra d a tio n a l  a t  to p , f in e  g ra in e d  (3 .0 0 ) 
la rg e  c ro ss -b e d s  10°N10W u n i t s  1 .5  to  2 .0 ' th ic k ,  
upper 3 ' becomes th in -b ed d ed  w ith  top  1 ’ v ery  h ig h ly  
burrow ed, b rach io p o d s. O s c i l la t io n  r ip p le  marks tend  
N65E, wave le n g th  4 to  5 cm, am plitude 3 ran, th e se  
a re  j u s t  below th e  burrowed zone.
S h a le , s i l t y ,  g ra d a tio n a l  to p  and bottom , th in -b ed d e d , 
leav es  and s te in s , b ad ly  w ea th e red , o c c a s io n a l 
s c a t te r e d  iro n  nodu les 1 x 3  cm.
S h a le , b la c k , th in -b e d d e d , o rb ic u lo id s ,  o c c a s io n a l 
leav es  and s tem s, b ad ly  w ea th e red .
C oal, base  co v ered , th ic k n e ss  unknown.
IRONTON #4 la
L o ca tio n : Lawrence County, Ohio, E liz a b e th  Township, S e c tio n  16, SE£,
A cross th e  v a l le y  from #41.
Top o f S e c tio n :
7 .0 ’ S hale
3 .0 C lay , carbonaceous a t  top
4 0 .0 S an d sto n e , yellow
2 .5 S h a le , v a r ie s  from 2-3 f e e t
1 .0 S an d sto n e , v a r ie s  from 0-2 f e e t
3 .5 C oal, L. K.
3 .0 Clay
1.0 C lay , carbonaceous
16.0 Clay
8 .0 L im estone, V anport
12 .0 C lay
7 .0 S h a le , g ray  w ith  iro n  len se s
0 .5 C oal, v a r ie s  from 0 .1  to  0 .5 '
1 .0 Clay
4 .0 S h a le , g ray , sm all i ro n  nodules
0 .1 Coal
5 .0 S h a le , s i l t y ,  sm all b locky  fragm ents
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IRONTON #42
L o c a tio n : Lawrence County, O hio, Aid Tow nship, S e c tio n  3, NW1/4,
road  le a d in g  up to  B e l l e v i l l e  Coal s t r i p  m ine.
Top o f  S e c tio n :
5 .0 ' S h a le , re d , v a r ie s  from  0 -1 0 '
5 .0  S an d sto n e , y e llo w , w e a th e re d , m ass iv e , v a r ie s  from  0-10*
10 .0  S h a le , b u f f  to  t a n ,  w ea th e red  p a r t  o f low er s h a le
12 .0  ’S h a le , g ray , hacky f r a c tu r e
2 .0  L im estone, Cam bridge?, v e ry  f o s s l l i f e r o u s , l i g h t  and dark
bands 1 -2 " . O v e rla in  s h a rp ly  by s h a le .
2 .5  C oal, #7A
? .?  Clay
The fo llo w in g  s e c t io n  tak en  on road  up a n o th e r  h i l l
Top o f  S e c tio n :
6 .0  C overed, v e ry  w et a t  to p , p ro b a b ly  le v e l  o f  #7A c o a l ,  w hich 
i s  j u s t  be in g  opened.
10 .0  S andstone
6 .0  S h a le , g reen
6 .0  Covered
3 .0  S hale
15.0  S andstone
3 .0  S h a le
2 .0  C lay
12.0  S hale
2 .0  C lay
15.0  S h a le , w ea th e red , ta n
15.0  S an d sto n e , g ray , s i l t y ,  v e ry  f in e  g r a in ,  wavy b ed d in g .
IRONTON #43a
L o ca tio n : Lawrence C ounty, O hio, E liz a b e th  Tow nship, S e c tio n  18 & 19,
n e a r  N. c e n te r  o f  s e c t io n ,  2 .5  m ile s  w e s t o f  P ed ro , up road  
le a d in g  to  c o a l and c la y  q u a r ry .
Top o f S e c tio n : #5 c o a l s t r ip p e d
2 9 .0 ' Covered
6 .0  S h a le , g ra y , carbonaceous a t  bo ttom
6 .0  S an d sto n e , t h in -  to  medium -bedded, la rg e  p la n t  frag m en ts ,
medium g r a in ,  g rad es  in to  s i l t s t o n e .
4 .0  S i l t s t o n e ,  th in -b e d d e d , g rad in g  in to  s h a le .
2 .0  S h a le
18.0  S an d sto n e , w ith  i ro n  la y e r s ,  th in -b e d d e d , medium g r a in ,
yellow
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# 4 3 a  ( c o n t in u e d )
13 .0  
0 .5
2 8 .0  
6 . 0
9 .0  
13 .0
1.0  
0 .7  
4 .0
Covered 
C oal bloom 
Covered
S h a le , g ra d in g  down I n to  s a n d s to n e . 
S a n d s to n e , th ic k -b e d d e d  a t  bo ttom  
S h a le
C lay , b la c k  carbo n aceo u s 
C o al, b a d ly  w ea th e red  
C lay
IRONTON #44
L o c a tio n : Lawrence C ounty , O hio , E l iz a b e th  Tow nship, S e c t io n  18 e a s t ,
NW1/4. Road up to  c o a l  and c la y  q u a r ry  1 \  m ile s  w e s t o f  
L aw rence.
Top o f  S e c t io n :
3 0 .0 ' Sands to n e
3 .0  C o a l, L . K.
2 6 .0  Covered
6 .0  S h a le , c la y
6 .0  S i l t s t o n e ,  th in -b e d d e d , w e a th e rs  l i g h t  g ray
3 7 .0  C overed , m o s tly  s h a le
3 .0  S an d sto n e
12 .0  S h a le
0 .2  C oal
3 .0  C lay
7 .0  S h a le
1 .5  S h a le , carbo n aceo u s
0 .5  Coal
10 .0  S h a le
IRONTON #45
L o c a tio n : Lawrence C ounty , O hio , E l iz a b e th  Tow nship, S e c t io n  5 , w est
ed g e , one m ile  SE o f  C e n te r  S t a t i o n .
Top o f S e c t io n :
3 0 .0 ' S an d sto n e
6 .0  C lay , ap p ro x im a te  th ic k n e s s
6 .0  L im esto n e , V an p o rt, ap p ro x im a te  th ic k n e s s
2 9 .0  Covered
9 .0  S h a le , s i l t y ,  th in -b e d d e d
6 .0  S h a le
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#45  (c o n t in u e d )
14 .0  S an d sto n e , th ic k -b e d d e d , ch an n e l
2 .0  S h a le , b la c k  f i s s i l e
0 .2  Coal
1 .0  Clay
12 .0  S an d s to n e , th in -b e d d e d , s i l t y ,  i ro n  nodu les
12 .0  Covered
1 .0  Coal bloom
4 0 .0  S andstone
IRONTON #46
L o c a tio n : S c io to  County, O hio, Vernon Tow nship, S e c tio n  14, NW%, m ile
S .E . L y ra .
Top o f S e c tio n :
2 6 .0 ' S an d s to n e , g ra d in g  up in to  s h a le
1 .0 C o a l, #3
1 .0 C lay
54 .0 S h a le , s i l t y ,  medium b lo ck y  fragm ents
10 .0 S h a le , b la c k , th in -b e d d e d
21 .0 S h a le , s i l t y  medium b lo ck y  fragm ents
IRONTON #47
L o c a tio n : S c io to  C ounty, O hio, Vernon Tow nship, S e c tio n  13, NE%, up 
road  from Howard Run to  P o p u la r  F l a t s .
Top o f  S e c tio n :
4 5 .0 ' S an d sto n e , m ass iv e , yellow
0 .2 C o al, bloom
2 .0 Clay
10.0 Covered
20 .0 S h a le , s i l t y ,  th in -b e d d e d
9 .0 L im estone, V anport
3 .5 C o a l, r e p o r te d  th ic k n e s s ,  #4 C la r io n , deep-m ined, abandoned
4 6 .0 S h a le  and covered
10 .0 S h a le , s i l t y
3 0 .0 S andstone
0 .2 C oal
10 .0 S ands to n e , channe1
3 .0 Coal
6 .0 C lay
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IRONTON #48
L o c a tio n : Lawrence C ounty , O hio , E l iz a b e th  Tow nship, S e c t io n  17 W est
from  c e n te r  o f  s e c t io n  to  NW c o m e r .  One m ile  w e s t o f  F in e  
G rove, ro ad  up to  s t r i p  m ine on n o r th  s id e  o f  Ohio Highway 
620.
Top o f  S e c t io n :  
15.0* U n it  24:
3 .0
8 . 8















U n it  23: 
U n it  22:
U n it 21:
U n it 20: 
U n it  19:
U n it 18: 
U n it  17: 
U n it 16:
U n it  15: 
U n it  14:
U n it  13: 
U n it  12:
U n it  11: 
U n it  10:
U n it  9:
U n it  8:
S a n d s to n e , medium g r a in  ( 1 .7 0 ) ,  w e a th e rs  to  l i g h t  
y e llo w , c ro s s -b e d d e d , c ro ss -b e d d e d  u n i t s  0 .5  to  1 . 5 ' ,  
16°N15W, 14°due N ., ab o u t 15 ' ex p o sed .
C o a l, v i t r a i n  50%, #5
S a n d s to n e , th in -b e d d e d , g r a d a t io n a l  a t  to p  and b o t ­
tom, 0 .3 ' l a y e r  b u ck sh o t o re  1 ' above b a s e ,  becomes 
nonbedded in  u p p e r  1 /3 .
C overed , b a d ly  s lum ped , 2 7 ',  in c lu d e s :  ab o u t 5 ' o f
c la y  on to p  o f  u n i t  22 th e n  5 ' o f  V anport lim e s to n e  
and m o stly  c la y  betw een  V an p o rt and #5 c o a l  
S h a le ,  s i l t y ,  g r a d a t io n a l  a t  to p ,  c la y e y ,  0 .4 ' i r o n  
o re  l a y e r ,  4 . 5 '  above b ase  ( “b u c k sh o t"  o r e ) ,  abundan t 
le a v e s  and s te m s , th in -b e d d e d .
S a n d s to n e , v e ry  f in e  g r a in ,  th in -b e d d e d , u p p e r  0 .4 ' 
has ab u n d an t s i d e r i t e  s p e c k s , sh a rp  c o n ta c t  a t  to p .  
S h a le ,  s i l t y ,  g ra d e s  up in to  s a n d s to n e , s c a t t e r e d  
f a i n t l y  iro n B ta in e d  la y e r s ,  ab u n d an t le a v e s  and s tem s , 
a l s o  f in e  o rg a n ic  d e b r i s .
C lay  s h a le ,  ab u n d an t le a v e s  and s te m s , th in -b e d d e d  a t  
b a se  becomes nonbedded a t  to p ,  sh a rp  c o n ta c t  a t  to p . 
S a n d s to n e , co v e red  a t  b a s e ,  sh a rp  c o n ta c t  a t  to p ,  v e ry  
m icaceo u s , f in e  g r a in  ( 2 .7 0 ) ,  t h i n  sm ooth b ed d in g . 
In te rb e d d e d  v e ry  f i n e  s a n d s to n e , t h i n  wavy bedded , 
and th in -b e d d e d  s i l t y  s h a le .  T h is  i s  a  c h a n n e l u n i t  
t h a t  c u ts  o u t u n i t s  14 and 15.
C lay , p l a s t i c ,  l i g h t  g ra y , ca rb o n aceo u s  in  u p p e r 
h a l f .
S a n d s to n e , v e ry  f in e  g r a in  ( 3 .2 0 ) ,  g r a d a t io n a l  to p  
and b o tto m , th in -b e d d e d  a t  b a se  becomes nonbedded 
and carb o n aceo u s  a t  to p .
S i l t s t o n e ,  th in -b e d d e d , g ra d e s  up in to  s a n d s to n e . 
S h a le ,  l i g h t  g ra y , w e a th e rs  l i g h t  g r e e n is h ,  ab u n d an t 
good w hole le a v e s  and s te m s , sh a rp  c o n ta c t  a t  b a s e , 
v e ry  g r a d a t io n a l  a t  to p ,  th in -b e d d e d .
C o a l, v i t r a i n  10%.
C la y , s i l t y ,  ab u n d an t r o o t s ,  sh a rp  to p  c o n ta c t ,  l i g h t  
ta n  a t  to p .
S h a le ,  c la y e y ,  g ra y , o c c a s io n a l  s te m s , s c a t t e r e d  i ro n  
n o d u le s  3x6x5 cm, o c c a s io n a l  la r g e  n o d u le s  8x30 cm, 
th in -b e d d e d  becom ing nonbedded and g ra d in g  in to  c la y  
a t  to p .
S h a le ,  b la c k ,  s i l t y ,  sh a rp  c o n ta c t  to p  and b o tto m , 
v e ry  h ig h ly  b u rrow ed .
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#48  (c o n t in u e d )
0 .7 U n it 6:
2 .0  U n it 5:
1 .3  U n it  4:
15.2 U n it 3:
2 .7  U n it 2:
1 .0  U n it 1;
S an d sto n e , h e a v i ly  i ro n  s ta in e d  ( i r o n  o r e ) ,  t h in -  
bedded, h ig h ly  burrow ed, v e ry  £ in e  g ra in e d , sh a rp  
c o n ta c t  a t  to p  w ith  i r o n  c a rb o n a te .
S an d sto n e , f in e  ( 2 .7 0 ) ,  r o o ts ,  nonbedded, sh a rp  
c o n ta c t  a t  to p , v e ry  m icaceous.
S h a le , s i l t y ,  g ra y , o c c a s io n a l le a v e s ,  steins and 
r o o ts .  T h in -b ed d ed , sh a rp  c o n ta c t  a t  base  g rades 
up in to  sa n d , becomes p o o rly -b ed d ed  a t  to p .
S h a le , s i l t y ,  th in -b e d d e d  abundant p l a n t s ,  stem s and 
le a v e s ,  v e ry  m icaceo u s, some s c a t te r e d  1 cm la y e rs  
s i l t y  i r o n s ta in e d  when w e a th e re d , sh a rp  c o n ta c t  a t  
to p , 2 la rg e  c o n c re tio n s  n e a r  to p  1 ' x 3*.
S h a le , d a rk  g ra y , th in -b e d d e d , f o s s i l i f e r o u s , o rb ic u ­
lo id s ,  l i n g u l i d s ,  g r a d a t io n a l  a t  to p .
C o al, v i t r a i n  60%.
IRONTON #48a
L o c a tio n : Lawrence County, O hio , E l iz a b e th  Tow nship, S e c t io n  17, SW1/4,
road  up to  s t r i p  mine 1 m ile  w est o f  P in e  G rove, a c ro ss  
Highway 620 from I ro n to n  48 .
Top o f  S e c tio n :
3 .0 ' *Coal
1 .0 *C lay
2 .0 * S h ale  * #5 L. K.
1 .5 *Coal
8 .0 C lay
5 .0 L im estone, V anport
4 .0 S h a le , th in -b e d d e d , g ray
12.0 Covered
2 0 .0 S andstone
3 .0 C lay , v e ry  carbonaceous a t  top
5 .0 S h a le
30 .0 S andstone
2 .0 S h ale
3 .0 C lay
9 .0 S h a le
0 .2 C o al, t h i n  f l i n t y  p a r t in g s
0 .3 L im estone, o r e ,  f o s s i l s  (M ercer
19 .0 S h a le , no f o s s i l s
0 .7 Coal
2 .0 Clay
5 .0 S h ale
0 .2 Coal
4 .0 S h a le , s i l t y
16.0 S h a le , g ray
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#48a (c o n t in u e d )
0 .2 *Coal i
2 .0 *C lay
8 .0 ★Shale
0 .7 Coal
2 .0 C lay
2 .0 S hale
2 .0 Sands
6 .0 S h a le
0 .7 Coal
7 .0 S h a le
0 .2 C oal,
*T his i s  a l l  g ray  s h a le  to  w est up th e  
h i l l .
1 - 2 '
IRONTON #49
L o c a tio n : Lawrence County, O hio , D ecatu r Tow nship, S e c tio n  31,
NE%ofNE%, E a s te rn  C lay P ro d u c ts  s t r i p  m ine.
Top o f S e c tio n :
1 5 .0 ' U n it 29:
1.0 U n it 28:
5 .0 U n it 27:
8 .0 U n it 26:
16.5 U n it 25:
16.3 U n it 24:
3 .5 U n it 23:
3 .3 U n it 22:
17.4 U n it 21:
1 .8 U n it 20:
1 .0 U n it 19:
1 .0 U n it 18:
6 .0 U n it 17:
7 .2 U n it 16:
S an d sto n e , y e llo w , c o a rse  g r a in  ( 1 .0 0 ) ,  e r o s io n a l  
c o n ta c t  w ith  c o a l .
C o a l, #5 , m o stly  co v e red , c la y  below c o a l has been 
s t r ip p e d .
L im estone, V an p o rt, f o s s i l i f e r o u s , p o o rly  exposed .
C lay , p a r t l y  c o v e re d , sh a rp  c o n ta c t  w ith  lim e s to n e . 
S an d sto n e , th in ,  wavy bedd ing  a t  b ase  becomes t h i n -  
bedded and s i l t y  g ra d in g  in to  c la y  a t  to p . Sharp 
c o n ta c t  a t  b a se .
S h a le , b la c k , th in -b e d d e d , abundant p l a n t s ,  m o stly  
r o o ts ,  sh a rp  c o n ta c t  a t  to p .
S h a le , c la y ,  v e ry  ca rb o n aceo u s , sh a rp  c o n ta c t  a t  to p . 
S h ale  sandy , dark  g ra y , abundant leav es  and s tem s, 
g rad es  up in to  c la y  s h a le .
S an d sto n e , v e ry  f in e  g r a in ,  g rad es  up in to  sandy s h a le ,  
th ick -b e d d e d  a t  b a s e , becomes th in -b ed d e d  a t  to p , 
abundant le a v e s  and s tem s. C u rre n t r ip p le s  s t r i k e  
N45E, c u r r e n t  from SE.
S h a le , abundant le a v e s  and s te in s , few s c a t te r e d  i ro n  
no du les  2 x 9  cm. sh a rp  c o n ta c t  to p  and bo ttom .
C o al, l 1, v e ry  b ad ly  w e a th e re d , no v i t r a i n  e s tim a te  
p o s s ib le .
S h a le , b la c k , ca rb o n aceo u s , sand la y e r s  ab u n d an t, 
le a v e s ,  stem s and la rg e  r o o ts ,  g rad es  up in to  c o a l .  
S an d sto n e , th in -b e d d e d , f in e  g r a in ,  la rg e  r o o ts  and 
s te in s , g rad es  up in to  s h a le .
S i l t s t o n e ,  g rad es  up in to  sa n d s to n e , v e ry  b ad ly  
w ea th e red , abundant s tem s , le a v e s ,  ro o ts  and o rg a n ic  
d e b r i s .
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#49 (c o n t in u e d )
18.0 U nit 15: S andstone, f in e  g r a in ,  2 .6 0 ) ,  th in -b ed d ed  top  and 
bottom , th ic k e r-b e d d e d  in  c e n te r ,  la rg e  stem s and 
t r e e  t ru n k s ,  g rades up in to  s i l t s t o n e  o v er la rg e  
i n t e r v a l ,  p la n t  fragm ents in  th in -b ed d ed  u n i t s .
1 .0 U n it 14: SandBtone, i ro n  c a rb o n a te  cem ented, iro n  o re ,  v e ry  
h a rd , f o s s i l i f e r o u s .
5 .0 U n it 13: C lay s h a le ,  no p la n ts  o r  f o s s i l s ,  w e ll-b ed d ed , sharp  
c o n ta c t  a t  b a se , g ra d a tio n a l  a t  to p . I ro n  nodules 
2 x 12 cm 2 ' above b a se .
4 .0 U n it 12: S i l t s t o n e ,  sandy a t  b a se , g rades up in to  c la y ,  th in -  
bedded, no p la n ts  o r  f o s s i l s .m
•
CM U nit 11: S h a le , sandy, h ig h ly  burrow ed, B rachiopods, o rg an ic  
d e b r is ,  sh a rp  c o n ta c t  a t  b a se , g ra d a tio n a l  a t  to p .
2.9 U n it 10: S h a le , b la c k , v ery  th in -b e d d e d , f o s s i l i f e r o u s  o rb ic u ­
lo id s  l in g u l id s ,  g ra d a tio n a l  c o n ta c t  a t  b a se .
1 .0 U n it 9: C oal, v i t r a i n  30%
4 .0 U n it 8: C lay , carbonaceous, c o a ly  s t r e a k  1 .5 ' from to p , sh a rp  
c o n ta c t  a t  to p , abundant r o o ts ,  stem s and le a v e s .
2 .0 U n it 7: S andstone, w h ite ,  nonbedded, abundant ro o t m arks, 
c la y e y , g rades up in to  c la y .
3 .0 U n it 6 : C lay, p l a s t i c ,  g rades in to  sand a t  b ase , l ig h t  g ray , 
sh a rp  c o n ta c t  a t  to p .
19.7 U n it 5: S an d sto n e , sh a rp  c o n ta c t  a t  b a se , very  f in e  g r a in ,  
th in  wavy bedd ing , la rg e  s tem s, la rg e  iro n  ore 
nodu les 6 x 30 cm when sand i s  b ad ly  w ea th ered .
2 .0 U nit 4: S h a le , burrowed th ro u g h o u t, f o s s i l i f e r o u s ,  B rach io - 
pod specim en, top  c o n ta c t  sh a rp  b u t sand f i l l s  
burrow ings in  top  o f s h a le ,  g ray .
0 .4 U n it 3: I ro n  o re , iro n  c a rb o n a te , f o s s i l i f e r o u s ,  b rach io p o d s, 
sharp  c o n ta c t  a t  to p .
11.0 U n it 2: Clay s h a le ,  th in -b e d d e d , g ra d a tio n a l  a t  b a se , c a rb o ­
naceous w ith  ro o t  marks in  low er l 1, rem ainder has no 
p la n t s ,  sharp  c o n ta c t  w ith  o re  a t  to p .
21 .0 U n it 1 : S an d sto n e , v e ry  f in e  g ra in ,  th in  wavy bedd ing , m ica 
and p la n t  d e b r is  on bedding p la n e s ,  some in te rb e d d ed  
s i l t s t o n e ,  some sand la y e rs  hard  and more r e s i s t a n t  
to  w e a th e rin g , base  co v ered .
IRONTON #50
L o ca tio n : Lawrence County, Ohio, Upper Township, S e c tio n  20, NEl/4o£NWl/4.
200 Yards SE o f  U .S . 52 and Ohio 75 in te r s e c t io n ,  I ro n to n , O hio.
Top o f  S e c tio n :
2 5 .0 ' S an d sto n e , channel
1 .0  Coal
2 .0  C lay
20 .0  S an d sto n e , channel
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#50 (c o n t in u e d )
1 .0 Coal
5 .0 C lay
15.0 S an d s to n e , v a r ie s  from 10 to  1 5 ',  th in  wavy b ed d in g , 
top
s i l t y  a t
6 .0 C lay , v e ry  carbonaceous w ith  some c o a l  a t  to p , sh a rp  
w ith  sa n d s to n e  above.
c o n ta c t
5 .0 L im estone, V anport, v a r ie s  from  3 - 5 ' ,  dark  g ray
2 .0 C lay , some f l i n t  c la y ,  carbonaceous to  top  w ith  th in c o a l
4 .0 S i l t s t o n e ,  g ra d in g  up in to  c la y .
6 .0 C lay , ca rb o n aceo u s , g ra d in g  up in to  s i l t s t o n e
8 .5 S i l t s t o n e ,  no p l a n t s ,  no f o s s i l s ,  bedded , g rad in g  up 
c la y .
in to
1 .0 C o al, no b la c k  f l i n t  p a r t in g
2 .0 C lay , carbonaceous
IRONTON #50a
L o c a tio n : Lawrence C ounty, O hio, U pper Tow nship, S e c tio n  20, NE£ofNW|;
a t  U .S . 52 and Ohio Highway 75 in te rc h a n g e  a t  I ro n to n ,  s e c t io n  
m easured on SG c l o v e r l e a f .
The fo llo w in g  i s  a l i s t  o f  b aro m ete r re a d in g s  on th e  V anport 
l im e s to n e  betw een th e  A lpha Cement P la n t  a t  th e  SE end o f 
I ro n to n  and th e  US 52 and Ohio 75 in te rc h a n g e  a lo n g  th e  new 
U .S . 52.
52 .24  le v e l  o f  road  b e n e a th  u n d erp ass  a t  A lpha Cement P la n t
52 .80  b ase  o f  V anport a t  end o f  c u t  n e a r  Alpha
52 .30  a t  r i g h t  tu r n  on 141 200 y a rd s  SW o f  U .S . 52
52.92 b ase  o f  V anport on SE s id e  o f  Ohio Highway 141
53 .00  b ase  o f  V anport on NW s id e  o f  Ohio Highway 141
52.71  d ra in a g e  g r a te  a t  SE c l o v e r le a f  on U .S . 52
53.12 b ase  o f  V anport ab o u t 0 .1  m ile  SE o f  Ohio Highway 75
52 .80  F i r s t  c o a l above SE c lo v e r l e a f
A ll  th e s e  re a d in g s  w ere tak en  betw een 8 :45  and 9 :3 0  A.M.
Top o f  S e c tio n :
26.0* S andstone
2 .0  C lay
4 7 .0  S an d s to n e , ch an n e l
1 .5  Coal
2 .0  C lay
4 .0  S h a le
12.0  S an d s to n e , i ro n s to n e  a t  to p , 2 ' b la c k  s h a le  a t  base
3 .0  C lay , carbonaceous and w h ite .  Level o f  V anport L s . .1  m i. SE.
14.0  S h a le , g ra y , ca rbonaceous a t  to p ,  s i l t y
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#50a (c o n t in u e d )
17.0 S an d sto n e , channel
3 .0  Shale
1 .0  S h a le , b la c k , f o s s i l s ,  l i n g u l id s ,  o rb ic u lo id s
0 .7  G oal, le v e l  o f  o ld  tu n n e l in  highway
7 .0  S an d sto n e , th ic k -b e d d e d , ch an n el
The fo llo w in g  s e c t io n  m easured a t  th e  NW c lo v e r le a f  
Top o f  S e c tio n :
1 .0 1 S h a le , b la c k , f i s s i l e ,  l i n g u l id s ,  o rb ic u lo id s
.7  Coal w ith  le n se s  o f b la ck  s i l i c e o u s  wood
2 .0  C lay
13.0 S an d sto n e , around th e  i s la n d  o f  th e  c lo v e r le a f  th i s  sand 
c u ts  o u t th e  s h a le  and c o a l below
10.0 S h a le , s i l t y ,  gray
0 .7  C o a l. T h is i s  9 ' below le v e l  o f  d ra in ag e  g ra te
10.0 S an d sto n e , very  f in e  g r a in ,  th in  wavy bedding
3 .0  S an d sto n e , v e ry  f in e  g r a in ,  m assive
1 .0  O re, th ic k n e s s  and p o s i t io n  d i f f i c u l t  because  o f  bad expo­
s u re .  T his i s  in  d i tc h  o f  NW c lo v e r le a f  and has a  c o a l bloom
a s s o c ia te d  w ith  i t .  F o s s i l i f e r o u s ,  b rach io p o d s . (M ercer)
The e le v a t io n s  on th e  V anport show a r i s e  o f  32 ' in  1 .7  m iles  
o r  abou t 20 f e e t  p e r  m ile  d ip  to  SE.
IRONTON #51
L o ca tio n : Lawrence County, O hio, D ecatu r Township, S e c tio n  27 and 33,
a long  Highways 75 and 373, from top  o f h i l l  on 373 down n o r th  
s id e  o f h i l l  on 75. N ear Dean S ta te  F o r e s t .
Top o f  S e c tio n :
1 .0 ' F l i n t ,  ( c h e r t ) ,  f o s s i l i f e r o u s  (B rush C reek?)
20 .0  Sandstone and s h a le
32 .0  S h a le , red  and g re e n , a t  in t e r s e c t io n  o f  75 and 373.
28 .0  S h a le , w ith  Borne san d sto n e
10.0 Covered
95 .0  S andstone and s h a le ,  In te rb ed d ed  a t  to p , m assive  san d sto n e  a t  
b a se . Coal bloom
15.0 Covered
6 .0  L im estone, V anport, approx im ate th ic k n e ss
C oal, #4 C la r io n , deep m ined.
I l l
KENTUCKY-WEST VIRGINIA-OHIO 
CEREDO 1 5 ’ QUADRANGLE
P u b lish e d  as  4-7% ' q u a d ra n g le s
NW/4 -  A sh land  
NE/4 -  C a t l e t t s b u r g  
SW/4 -  B o I ts fo rk  
SE/4 -  B um augh
SOURCE OF PLOTTED SECTIONS
S e c tio n  No. S ource
1 C ra n d a l l ,  1877, p i .  13, s e c .  53
2 P h a le n , 1908, p .  30
3 P h a le n , 1908, p . 63
4 C ra n d a l l ,  1877, p i .  22 , s e c .  81
5 K rebs and T e e t s ,  1913, p . 68
6 to  15 U .S . G e o lo g ic a l S u rvey  o f f i c e ,  A sh lan d , K y ., co n ­
ta in e d  in  ap p en d ix  
16 to  30 M easured and c o n ta in e d  in  ap p en d ix
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CEREDO (NW/4) #6
L o c a tio n : Boyd C o un ty , K en tu ck y , a t  f i r e  to w er on L a u re l  R idge e a s t  o f
C annonsburg , K y ., g r id  3 2 7 ,2 0 0 ; 2 ,4 5 5 ,1 0 0  f e e t .  USGS c o re  
A -3 , 1962, e l e v a t io n  1030.
Top o f  S e c t io n :
3 0 .0 ' No re c o v e ry , s h a le  s i l t y
1 9 .3 S a n d s to n e , brow n, medium to  c o a r s e
2 .0 C o n g lo m era te , brown
1 5 .0 S a n d s to n e , braw n, medium to  c o a r s e
2 .0 S a n d s to n e , g ray
1 .0 S a n d s to n e
4 .0 S h a l y . unde r c la y
9 .0 S h a le ,  g ra y  to  g r e e n is h ,  g ra y  w ith  re d  and m aroon c a lc a r e o u s  
c o n c r e t io n s
1 1 .5 S h a le ,  g ra y
0 .5 S h a le ,  ca rb o n aceo u s
1 .0 S h a le
1 .0 S a n d s to n e , some lim e , g ra y
3 .0 S h a le ,  g ra y , s i l t y ,  s a n d y , l im e s to n e
3 .0 S h a le ,  g r e e n is h  g ra y  and r e d ,  c a lc a r e o u s  in  p a r t
3 .5 S i l t s t o n e ,  g ra y , c a lc a r e o u s  in  p a r t
3 4 .0 S h a le ,  g r a y ,  c a lc a r e o u s  in  p a r t ,  a b o u t 1 0 ' o f  c o re  l o s t
2 .0 S h a le ,  g r a y ,  re d  s t r e a k s ,  p l a n t  rem ains
7 .0 S h a le ,  g ra y
1 .0 C o a l, some c a lc a r e o u s  s t r e a k s
3 .5 S h a le ,  g ra y  c a lc a r e o u s ,  p y r i t e  n o d u le s
4 .0 S h a le ,  g r a y ,  c a lc a r e o u s  n o d u le s
7 .5 S h a le ,  c l a y  s h a le ,  g r a y ,  t r a c e s  o f  red  c a lc a r e o u s  n o d u le s
9 .0 S h a le ,  g r e e n is h  g ra y , c a lc a r e o u s
4 .5 S h a le ,  a l t e r n a t i n g  re d  and g ra y ,  c a lc a r e o u s  n o d u le s
6 .0 S h a le ,  re d
2 .0 S h a le ,  a l t e r n a t i n g  re d  and g r a y ,  c a lc a r e o u s  n o d u le s
2 .0 S h a le ,  c l a y  s h a le ,  g ra y  ca rb o n a ce o u s
14 .5 S h a le ,  g r e e n is h  g ra y  c a lc a r e o u s  s i l t y  t o  sa n d y , beds o f  sand  
s to n e  up to  0 .5  f e e t  th i c k  t h a t  a r e  h ig h ly  c a lc a r e o u s .
1 2 .5 S a n d s to n e , g r a y ,  g ra d e s  from  c o a r s e  a t  b a se  to  f in e  a t  to p  
c ro s s -b e d d e d ,  p l a n t  rem ain s  in  lo w er 0 .3  f e e t .
6 .5 S h a le ,  g r e e n is h  g ra y
1 .0 S h a le ,  c l a y  s h a le ,  g ra y  to  re d
3 .0 S h a le ,  g r a y ,  s i l t y  and sa n d y , c a lc a r e o u s
3 .0 C la y , s i l t y ,  sa n d y , s a n d s to n e  fra g m en ts
4 .0 S h a le ,  g ra y ,  c a lc a r e o u s  in  p a r t
1 .5 S h a le ,  g r e e n is h  g ra y ,  p y r i t e
3 .0 C lay  s h a le ,  r e d ,  y e llo w  and g ra y ,  0 .3  f e e t  l im e s to n e  1 fo o t  
a lo n g  b a s e .
0 .5 S h a le ,  g ra y  to  b la c k  ca rb o n a ce o u s
2 .5 S h a le ,  g ra y ,  p y r i t e  n o d u le s
9 .0 S an d s to n e  g ra y , h ig h ly  c a lc a r e o u s
3 .0 S h a le ,  g ra y ,  s i l t y
2 .5 S h a le ,  g ra y , c a lc a r e o u s
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#6 (c o n tin u e d )
12.0 S andstone, f in e ,  s h a ly , g ra y , some carbonaceous s tr e a k s
11.5 S h a le , g ray , f o s s i l i f e r o u s
2 .0 S h a le , g ray , h ig h ly  c a lc a re o u s , f o s s i l i f e r o u s
3 .0 S h a le , g ray , f o s s i l i f e r o u s
1.7 S h a le , g ray , p la n t  rem ains
1.0 C oal, #9 ?
8 .5 S h a le , g ray , s i l t y ,  some p la n t  rem ains
1.5 S h a le , r e d d ish  brown to  g ray  m o t t le s .
CEREDO (NW/4) #7
L o ca tio n : Boyd County, K entucky, ab o u t 1 m ile  w est o f  A shland, ro ad cu t
going to  top o f  h i l l .  3 ,5 0 0 ' S . o f  L a t. 3 8 ° 3 0 ',  800' E. 
o f  Long. 82°401.
Top o f S e c tio n :
01.0* Sandstone
1 .0 S hale
1 .0 Limes tone
1 .0 S hale
6 .0 S h a le , sandy
2 .0 S hale
6 .0 Covered
2 .0 C oal, #7
2 .5 Clay
3 .0 S hale
5 .0 S h a le , s i l t y
5 .0 Sandstone
7 .0 S i l t y
14.0 Sandstone
2 .5 C oal, #6
2 .0 Clay
6 .0 S h a le , o l iv e  g ray
3 .0 S h a le , s i l t y
2 .0 S an d sto n e , s i l t y ,  ta n  to  l i g h t  g ray
2 .0 S hale





CEREDO (NW /4) #8
L o c a tio n : Boyd C o un ty , K en tu ck y , 3 .3  m ile s  e a s t  o f  P r in c e s s ,  0 .4  m ile
s o u th w e s t o f  r a d io  WTCR to w e r , 3 ,1 0 0 ' N. o f  L a t .  3 8 °2 2 '
3 0 " , 3 ,7 0 0 ' W. o f  L ong. 8 2 ° 4 2 '3 9 " .
Top o f  S e c t io n :
1 .5 ' S h a le
7 .0 S an d s to n e
12 .0 S h a le ,  s i l t y ,  g r e e n is h  g ra y
6 .0 S an d s to n e
8 .0 S h a le ,  s i l t y ,  c a lc a r e o u s  n e a r  c e n t e r
3 .0 S an d s to n e  and s h a l e ,  I r o n  n o d u le s
4 .0 S h a le ,  i r o n  n o d u le s
2 .0 S an d s to n e
6 .5 S h a le
4 .0 C o al #7
6 .0 S h a le  and c la y
5 .5 S i l t s t o n e ,  g ra d in g  in to  s h a le
11 .0 S h a le
1 0 .0 S a n d s to n e
1 2 .0 C overed
1 .0 C o al #6
6 .0 C lay  and s i l t s t o n e
1 .5 S h a le
.75 C oal
.5 F l i n t  c la y
1 .0 C oal
2 .5 S i l t s t o n e
CEREDO (NW/4) #9
L o c a tio n :  Boyd C oun ty , K en tu ck y , 3 .3  m ile s  e a s t  o f  P r in c e s s ,  0 .4  m ile
w e s t o f  R adio  WTCR to w e r , 5 ,1 0 0 ' N. o f  L a t .  3 8 ° 2 2 '3 0 " ,  
4 ,3 0 0 ' W. o f  Long. 8 3 ° 4 3 '2 0 " .
Top o f  S e c t io n :
1 .0 ' C lay  w i th  c o a l  below
9 .5 S i l t s t o n e  and  c o v e re d
1 .0 C o a l #8
3 2 .0 S i l t s t o n e  and  s a n d s to n e
8 .5 S h a le
1 .5 C o a l #7
4 .0 S i l t s t o n e
2 3 .5 S a n d s to n e , i r o n  n o d u le s  a t  to p
2 1 .0 S i l t s t o n e  and c o v e re d
.75 C oal
1 .0 C lay
3 .0 S h a le
1 .5 Sandy s h a le
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#9 (c o n t in u e d )
3 .0 S h a le
2 .0 C lay and co a l
4 .5  
4 .0  to
Clay
25.5 S andstone
12.0 S i l t s t o n e
1 .5 S h a le , carbonaceous
1 .0 Coal
3 .0 S h a le
3 .0 S i l t s to n e
4 .0 S h a le , g ra y , carbon
4 .0 S andstone
CEREDO (NW/4) #10
L o ca tio n : Boyd County, K entucky, j u s t  w est o f  A shland n e a r  F a irv iew ,
5,500* N. o f  L a t. 3862 7 '3 0 " , 6,000* W. o f Long 82°40*.
Top o f S e c tio n :
14.0* S h a le , s i l t y  p o o rly  exposed
0 .5  Coal
7 .5  Clay and s h a le
7 .0  S h a le , re d , I ro n  and c a lc a re o u s  nodules
2 .5  Clay
9 .0  Covered
66 .0  Sandstone, coarse a t bottom grading in to  f in e  sandstone and
leBs m assive in  upper p a r t.
H orizon o f  #8 c o a l
5 .0  S h a le , o l iv e  g reen
15.0  S i l t s t o n e ,  c a lc a re o u s  in  upper 5*
16.0  S andstone
2 .0  S hale
3 .0  C lay , c h a le
1 .5  C oal, bloom, #7
1 .0  Clay
6 .0  S hale
53 .0  Covered #6
30 .0  S andstone
9 .0  Clay and s h a le ,  slum ped, #5
2 .5  S hale
14.0 S i l t s t o n e
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CEREDO (NW/4) #11
L o c a tio n ; Boyd C ounty , K en tucky , 0 .7 5  m ile  s o u th e a s t  o f  Meads from
Meads Hollow to  L a u re l  R idge , 3,900* S . o f  L a t .  3 8 ° 2 5 ',  4 ,300* 
o f  Long. 8 2 ° 4 2 '3 0 " .
Top o f  S e c t io n :
6 .0 ’ S h a le ,  s i l t y
1 .0  L im esto n e , c r i n o id a l
6 .0  S h a le ,  re d
3 .5  S h a le ,  s i l t y
10 .0  S a n d s to n e , lo c a l  c a lc a re o u s  le n s
2 .0  S a n d s to n e , c a lc a re o u s
7 .0  S a n d s to n e , s i l t y
3 3 .0  C overed u n d e rc la y , s h a le  and s a n d s to n e
2 0 .0  S h a le ,  o l i v e  g re e n  to  g ra y  i r o n  n o d u le s
9 .0  S i l t s t o n e ,  g ra d in g  in to  s i l t y  s h a le
8 .0  S an d s to n e , g ra d in g  in to  s i l t s t o n e
5 .0  S h a le ,  g ray
4 .5  S an d s to n e , c ro s s -b e d d e d  i r o n  n o d u le s
1 .5  S a n d s to n e , c a lc a re o u s
50.0* S a n d s to n e , l i g h t  g ra y , ta n  and b u f f
4 .0  S h a le ,  i r o n  n o d u le s  a t  to p
2 .5  S h a le ,  ca rb o n aceo u s
1 .5  C o a l, #7
CEREDO (NW/4) #12
L o c a tio n : Boyd C ounty , K en tucky , 0 .7 5  m ile  s o u th  o f  lo o k o u t to w er on
L a u re l R id g e , USGS d r i l l  h o le  A -2 , e l e v a t io n  9 3 0 ',  Ky. g r id  
3 2 3 ,4 5 0 ; 2 ,4 5 3 ,7 5 0 .
Top o f  S e c t io n :
6.0* S h a le ,  re d  to  maroon and g r e e n is h  in te rb e d d e d
10 .0 S h a le ,  g ra y
7 .0 S h a le ,  v e ry  lim ey  a lm o s t l im e s to n e , g ra y
8 .0 S h a le ,  g ray  lim ey
3 .5 S h a le ,  red
6 .0 S h a le ,  g ra y , s i l t y
4 .5 S h a le ,  red
2 2 .0 S h a le ,  g ray
3 8 .0 S a n d s to n e , c o n g lo m era te  a t  to p
9 .0 S h a le , g ra y
1 .0 L im es to n e , l i g h t  brow n, c r in o id  stem s
13 .0 S h a le ,  g ra y  s i l t y
17 .0 S h a le ,  g ra y  to  b la c k
20 .0 S h a le , b la c k ,  f o s s i l i f e r o u s ,  lim ey
3 .5 S h a le ,  b la c k ,  p l a n t  frag m e n t, n o t  lim ey
0 .7 5 C o a l, #9
4 .0 S h a le ,  g ra y  to  b la c k
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#12 (c o n t in u e d )
7 .0  S h a le , g ray  lim ey
13 .0  S h a le , g ray  m o ttle d  w ith  red
3 .0  S h a le , g ray  v e ry  lim ey
2 .0  S h a le , y e llo w ish  g reen
5 .0  S h a le , maroon
10.0  S h a le , b lu is h  g ray
9 .5  S an d sto n e , f in e ,  s l i g h t l y  lim ey
11 .0  S h a le , g ray  to  b la c k
2 .0  C o a l, #8
8 .0  S h a le , g ray  to  b la c k , s i l t y  to  sandy
4 .0  S an d s to n e , g ra y , medium g ra in
9 .0  S an d sto n e , g ra y , medium g ra in  w ith  c o a l  s t r e a k s
2 0 .0  S h a le , g ra y , lim ey a t  10 '
1 .0  C o al, #7
3 .0  S h a le , g ray
CEREDO (NW/4) #13
L o c a tio n : Boyd C ounty, K entucky, a t  r a d io  tow er on h i l l  so u th  o f  c i t y
p a rk  in  A sh land . USGA d r i l l  h o le  A - l ,  1962, e le v a t io n  845, 
Ky. g r id  356 ,000; 2 ,4 6 2 ,0 5 0 .
Top o f  S e c t io n :
0 3 .0 ' S i l t s t o n e
3 .0 Covered
9 .0 S andstone and s h a le
18 .0 S i l t y  s h a le
3 .5 S h a le
0 .5 C o a l, #9?
2 .0 C lay
3 .5 S h a le
1 .0 S i l t y  s h a le
5 .0 S andstone
1 .0 S an d sto n e , th ln -b e d d e d
16 .0 S andstone
2 .0 C onglom erate
6 .5 S andstone
0 .5 C onglom erate
2 .0 S andstone
7 .0 S h a le , o l iv e  g reen  find red
1 .5 S h a le , g ray  and red
9 .0 S h a le , g ray
2 .0 S h a le , g ray  and red
17.5 S h a le ,  some c a lc a re o u s  s t r e a k s
2 .5 S h a le , w ith  c o a l p a r t in g s ,  #8?
1 .5 S h a le
2 .5 S andstone
#13 (c o n t in u e d )
2 .0  S hale
0 .5  Sandstone
4 .0  S hale
4 .0  S h a le , c a lc a re o u s
4 .0  S h a le , g ray
2 1 .0  S hale
0 .2  Coal p a r t in g s *
1.2  Shale*
0 .5  Coal* *#7
2 .0  Shale*
0 .5  Coal*
9 .5  Sandstone
0 .5  S h a le , g re e n ish  gray
27 .0  S andstone w ith  I ro n  nodules
0 .5  S h a le
13.0 S andstone w ith  c o a l s tr e a k s  a t  base
2 .5  Sandstone
4 .5  S andstone w ith  c o a l s tr e a k s  a t  base
CEREDO (NW/4) #14
L o ca tio n : Boyd County, K entucky, 1 .25 m ile s  e a s t  o f Cannonsburg from
MarBh Run to  L au re l R idge. 6 ,6 0 0 ' N. o f  L a t .  3 8 °2 2 '3 0 " , 
1 ,5 0 0 ' W. o f  Long. 8 2 ° 4 0 '.
Top of S e c tio n :
4 .0 ' S i I t s to n e
11.0  Sandstone
9 .0  Covered
15 .0  S h a le , g reen  and maroon, c a lc a re o u s  c o n c re tio n s
9 .0  Covered and s h a le ,  green
5 .5  Covered
9 .0  Covered and s h a le ,  red  and green
2 .5  Sandstone
5 .0  S andstone , c a lc a re o u s
15.0  S l l t s t o n e  and s h a le
1 .0  L im estone, d e t r l t a l ,  f o s s i l i f e r o u s  fragm ent
1 .0 -4 .0  S l l t s t o n e
4 .0 -1 0 .0  S an d sto n e , channel
4 .0 -8 .0  Sandstone
16.0 S an d sto n e , c a lc a re o u s ,  even ly  bedded
3 .0  Covered
2 .0  S an d sto n e , c a lc a re o u s , f o s s i l i f e r o u s
2 .0  S l l t s to n e
20 .0  Covered and s h a le ,  g reen  and gray
1.75  C o a l, #9
20 .0  Covered and sh a le
15 .0  S an d sto n e , c a lc a re o u s  in  u p p er and low er p a r t
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# 14  ( c o n t in u e d )
8 .0 S l l t s t o n e ,  c a lc a r e o u s  c o n c r e t io n s  n e a r  c e n t e r
1 2 .0 S a n d s to n e , c a lc a r e o u s  in  u p p e r  p a r t
3 .0 S h a le ,  g re e n  i r o n  n o d u le s
2 .0 - 4 .0 I r o n  n o d u le s ,  s i l t y
0 .5 C o a l, #8
1 .0 C lay
5 .0 C overed  s h a le
2 .0 -4 1 .0 S a n d s to n e , ch an n e1
6 .5 S l l t s t o n e ,  s h a ly
2 .0 S a n d s to n e
4 .0 S h a le ,  g re e n , s i l t y
1 2 .0 S l l t s t o n e ,  i r o n  n o d u le s
6 .0 S h a le ,  c a rb o n ac eo u s
2 .5 C o a l, #7
2 .0 C lay
0 .5 S an d s to n e
8 .0 S h a le
3 .0 S a n d s to n e , i r o n  n o d u le s
CEREDO (NW/4) #15
L o c a tio n :  Boyd C oun ty , K en tucky , up ro ad  a t  head  o f  M usic C reek  0 .8  m ile
e a s t  o f  Boyd C ounty  S c h o o l, n e a r  C an n onsburg . 7 0 0 ' N. o f  L a t .  
3 8 ° 2 2 '3 0 " ,  5 ,6 0 0 ' E . o f  Long. 82o4 2 '3 0 " .
Top o f  S e c t io n :
7 .5 ' S h a le
0 .7 5 Limes to n e
1 .5 S h a le
1 .0 L im esto n e
8 .5 S h a le  s i l t y
16 .5 C overed
1 .0 Bed o f  f o s s i l s  (C a n b rid g e? )
2 .0 S h a le
3 .0 S h a le ,  re d  t o  o l i v e  g r e e n ,  c a rb o n a c e o u s  c l a y
9 .0 S h a le ,  lim e y , re d
2 .0 S i l t s t o n e
3 .0 S h a le
4 .0 S an d s to n e
1 3 .5 C overed
9 .5 S i l t s t o n e
1 .5 S a n d s to n e
1 0 .5 S h a le
3 1 .0 S a n d s to n e , c o n g lo m e ra t ic  a t  b a se
4 .0 S h a le
1 .0 S i l t s t o n e
2 .0 S an d s to n e
7 .5 S h a le
1 0 .0 S i l t s t o n e  w i th  i r o n  n o d u le s
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#15  (c o n t in u e d )
1 .0  L im estone, f o s s i l i f e r o u s  c r i n o id e l ,  Cambridge?
2 .5  S h ale
3 .0  S i l t s t o n e
10 .0  S an d sto n e , w ith  i r o n  n o du les
11 .5  Covered
6 .5  S h a le , c a lc a re o u s  c o n c re t io n s  a t  3 ' ,  f o s s i l i f e r o u s  
b ra c h io p o d s , e t c .
5 .0  S h a le , s i l t y
6 .0  S hale
1 .5  C oal, #9
1 .5  Clay
8 .0  S h a le , re d  in  low er p a r t
2 .0  S h a le , c a lc a re o u s  c o n c re t io n s
3 .0  C oal bloom and c la y ,  ( ? #9)
6 .0  S h a le , i r o n  n o d u les
1 0 .0  S l l t s t o n e ,  c a lc a re o u s  c o n c re t io n s  a t  b ase
1 .5  Covered
2 .5  C lay
0 .7 5  S h a le
1 .0  S andstone
10.0  S h a le  and s i l t s t o n e ,  c a lc a re o u s  c o n c re t io n s
3 .0  S andstone
5 .0  S h ale
CEREDO (NW/4) #16
L o c a tio n : Lawrence C ounty, O hio, U pper Tow nship, S e c tio n  2 S .,  S E l/4 o f
SE1/4 , R oadside p a rk  on n o r th  s id e  U .S . 52, .4  m ile  e a s t  o f  
A sh land-C oalg rove b r id g e .  Poor e x p o su re . 5 ,7 0 0 ' o f  L a t.  
38°31*, 2 ,1 0 0 ' W. o f  Long. 8 2 ° 3 7 '3 0 "  .
Top o f  S e c tio n :
? Sand, th ic k
1 1 .0 ' S i l t s t o n e
1 .2  L im estone, V anport, f o s s i l i f e r o u s ,  w ith  4 in ch es  o f  o re  on
top
2 .0  C lay
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CEREDO (NW/4) #17
L o c a tio n : Lawrence C ounty, O hio , Upper Tow nship, S e c tio n  2S. c e n te r ,
b eh in d  G u lf g a s o lin e  s t a t i o n  a t  C oalgrove end o f  b r id g e .  
4 ,7 0 0 ' S . o f  L a t .  3 8 ° 3 0 ',  4 ,1 0 0 f W. o f  Long. 8 2 °3 7 '3 0 " .
Top o f  S e c tio n :
2 0 .0 ' S i l t s t o n e ,  g ra d in g  up In to  th ic k  san d sto n e
5 .0  L im estone, V anport, f o s s i l i f e r o u s
1 .0  C lay
CEREDO (NW/4) #18
L o c a tio n : Boyd County, K entucky, U .S . 23 b eg in n in g  a t  w es t end o f  r a i l ­
ro ad  o v e rp ass  a t  c i t y  l im i t s  o f  A shland and go ing  to  top  o f
h i l l .  A d is ta n c e  o f  .25  m ile s ,  4,600* S . o f  L a t .  3 8 ° 3 0 ',  
2 ,6 0 0 ' E. o f  Long. 8 2 ° 4 0 '.
Top o f  S e c tio n :
2 5 .0 ' S andstone
1 .0  L im estone and o re ,  f o s s i l i f e r o u s ,  c u t  o u t in  m ost p la c e s  by
th e  o v e r ly in g  s a n d s to n e . V an p o rt.
8 .0  C lay  and s h a le ,  p a r t l y  c o v e red .
T h ick  san d s to n e  below .
CEREDO (NW/4) #19
L o c a tio n : Boyd C ounty, K entucky, on U .S . 23 o n e -h a lf  m ile  w es t o f  th e
c i t y  l im i t s  o f  A sh land , w here a s id e  road  le a v e s  th e  highw ay. 
2700 f t .  S . L a t .  3 8 ° 3 0 ',  600 f t .  E. o f  Long. 8 2 ° 4 0 '.
Top o f  S e c t io n :
1 0 .0 ' U n it 8
2 .5 U n it 7
2 .0 U n it 6
8 .1 U n it 5
15.0 U n it 4
3 .0 U n it 3
3 .5 U n it 2
U n it 1
S ands to n e , channe1
Coal
C lay
S i l t s t o n e  and s h a le ,  g rad es  up in to  c la y  
C lay , 1* f l i n t  c la y  (p o o r) a t  4* above b a se , 0 .5 ' l a y e r  
"blrdshot** iro n  o re  3 1 from to p .  U pper 1 ' i s  good d ark  
g ray  f l i n t  c la y .  Sharp c o n ta c t  w ith  s i l t s t o n e  above. 
L im estone, V anport, good m arin e  f o s s i l s ,  b rach lo p o d s  
C lay , s l i g h t l y  f l i n t y ,  0 .1 ' c o a ly  s t r e a k  a t  2 .5 '
C lay , san d y , to p  o f  u n i t  8 in  s e c t io n  20.
See S e c tio n  20 f o r  u n i t s  below th e s e .
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CEREDO (NW/4) #20
L o catio n : On U. S . 23, 3 /4  m ile s  w est o f  A shland c i t y  l i m i t s .  Remains
o f  a p a r t i a l l y  excavated  h i l l .  S e c tio n  m easured on n o r th  s id e  
o f  h i l l  below road up to  to p . Here th e  low er 6 ' i s  covered 
by t a lu s  b u t on th e  so u th  s id e  s i l t s t o n e  g rad in g  l a t e r a l l y  
in to  s h a le  i s  exposed . At one end o f  exposure on th e  so u th  
s id e  i t  i s  a l l  s h a le  below th e  lower c o a l .  1700 f t .  S .o f  L a t. 
38°30’ , 1000 f t .  W. o f  Long. 82°40’ .
The top  o f t h i s  s e c t io n  c o n tin u e s  in  As-4 .
T h is  s e c t io n  has been moved abound by ex cav a tio n  b u t th e  Van­
p o r t  appears  about 3 1 th ic k  u n le s s  w eathered  th en  a  y e llo w ish  
m o ttle d  w h ile  c la y  i s  p r e s e n t ,  t h i s  a l l  seems to  have been 
c u t o u t by a sand above.
Top o f S e c tio n : 
6 .0 ' U n it 9:
4 2 .6  U n it 8:
5 .0  U n it 7:
0 .7  U n it 6:





U n it 4: 
U n it 3;
U n it 2:
U n it  1:
C lay , low er 2 ' s i l t y  and g ra y , m iddle 2 ' m ostly  good 
f l i n t  c la y  w ith  th in  c o a l  (0 .1 )  a t  top , under p a r t  o f  
t h i s  i s  dark  g ra y . The upper 2 ' i s  dark  gray  f l i n t y  
c la y  w ith  2 one in ch  c o a ls  a t  to p .
S andstone , medium g ra in  (1 .5 0 ) ,  yellow  w e a th e rin g , 
v ag u e ly  c ro ss -b ed d e d , channel san d , g rades up in to  c la y . 
S h a le , maximum exposed , sand above has c u t  ou t t h i s  
s h a le  e n t i r e l y  in  p la c e s ,  down to  th e  c o a l  below . F os­
s i l i f e r o u s ,  o rb ic u lo id s ,  p e lecy p o d s. Abundant i r o n ­
s to n e  la y e rs  1 cm th ic k  and o ccu rin g  abou t ev ery  0.1* 
over e n t i r e  o u tc ro p . O c c a s io n a lly  th e se  th ic k e n  to  
nodu les 2 .5  x 8 cm. W ell bedded, low er 0 .6 ' c la y e y . 
C oal, v i t r a l n  30%.
C lay , th ic k ,  carbonaceous a t  b a se , l i g h t  g ray  a t  to p , 
s c a t te r e d  iro n s to n e s  0 .1 5  x .5 ' a t  to p , l 1 below top  
i s  zone o f  sm all ( l e s s  th an  1 inch) iro n s to n e  p e l l e t s ,  
ro o t m arks.
C oal, v i t r a i n  50%.
S h a le , v ery  s i l t y ,  th in -b e d d e d , 0 .1 ' la y e r  iro n s to n e  
a t  b a se , th in -b e d d e d , g rades up in to  c la y ,  no p la n t s ,  
no f o s s i l s ,  r o o t  marks a t  to p .
S an d sto n e , v e ry  f in e  g r a in ,  th in  wavy bedd ing , one 
la rg e  ro o t .1  x .2  f e e t  n e a r  b a se , sharp  c o n ta c t  a t  
to p .
S i l t s t o n e ,  th in -b e d d e d , g rades up in to  v e ry  f in e  
san d s to n e , m ica and o rg an ic  d e b r is  on bedding p la n e , 
base  co v ered .
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CEREDO (NW/4) #21
L o c a tio n : Boyd C ounty , K entucky , a t  th e  w e s t end o f  th e  tu n n e l  o f  th e  
C&O R a ilro a d  In  w e s t p a r t  o f  A sh lan d . 7,800* S . o f  L a t .  
38°30* , 1,600* E. o f  Long. 82°40*.
Top o f  S e c t io n :
20.0* S an d sto n e
2 .0  C lay  s h a le ,  c o n ta in s  lumps o f  c o n e - in -c o n e  lim e s to n e  and
" b l r d s h o t"  o re  up to  2* In  s i z e .
8 .0  S h a le ,  g ra y . A t b a se  o f  t h i s  s h a le  I s  a  0 .7 5  fo o t  o f  h ig h ly
b o red  s l l t s t o n e ,  no f o s s i l s  w ere fo u n d .
1 2 .0  S an d sto n e  and s h a le  in te rb e d d e d
6 .0  S an d s to n e , c ro s s -b e d d e d , ch a n n e l
CEREDO (NW/4) #22
L o c a tio n : Boyd C ounty , K en tucky , 0 .5  m ile  due n o r th  o f  I r o n s v i l l e  ab o u t
h a lfw ay  betw een C&0 r a i l r o a d  and K entucky Route 5 , w e s t o f  
A sh lan d . Exposure i s  ro a d c u t a t  fo rk s  o f  ro ad  in  a  new su b ­
d iv i s i o n .  1,700* N. o f  L a t .  3 8 ° 2 7 '3 0 " , 7,200* W. o f  Long. 8 2°40* .
Top o f  S e c t io n :
3 0 .0 ' Red s h a le
5 0 .0  Covered
2 0 .0  S an d sto n e  and s i l t s t o n e
2 .0  C lay
2 .5  C o a l, p ro b a b ly  L . K.
4 .0  C lay  and s i l t s t o n e
3 .0  C lay
6 .0  S i l t s t o n e ,  i r o n  o re  n o d u le s  a t  to p .  Bottom  n o t  ex p o sed .
3 0 .0  Covered and s i l t s t o n e
1 .0  C oal
2 .0  C lay
CEREDO (NW/4) #23
L o c a tio n : Boyd C ounty , K en tucky , e a s t  c o m e r  o f  1 3 th  and Oakview
s t r e e t s ,  A sh lan d , K entucky . 5,300* N. o f  L a t .  3 8 °2 7 '3 0 ” , 
5,100* E . o f  Long. 8 2 °4 0 * .
Top o f  S e c t io n :
20.0* S an d sto n e
4 .0  S h a le ,  c o m p le te ly  c u t  o u t  in  p la c e s  by sa n d s to n e  above
0 .5  C oal
6 .0  C lay
6 .0  S i l t s t o n e ,  v e ry  t h i n ,  wavy bedd ing  w ith  c u r r e n t  r i p p l e s .
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CEREDO (NW/4) #24
L o c a tio n : Boyd C ounty, K entucky, U .S . 60 3% m ile s  so u th w est o f  A sh land .
R oadcut. 7 ,5 0 0 ' S . o f  L a t.  38o 2 7 , 30, , , 5 ,6 0 0 ' W. o f  Long.
82 40*.
Top o f  S e c tio n :
1 0 .0 ' S h a le , red  and g re e n , w ith  some ta n  sa n d s to n e . Conemaugh?
8 .0  S an d s to n e , v e ry  f in e ,  th in  wavy bedding  w ith  c u r r e n t  r ip p l e s .
G rading in to  s h a le .
S h a le , s i l t y ,  g ra y , t h i n l y  bedded, w e a th e rs  ta n .
CEREDO (NW/4) #24a
L o c a tio n : Boyd County, K entucky, U. S . 60 , 3% m ile s  so u th w est o f  A sh land .
200 yard s  n o r th e a s t  o f  #24. 7 ,5 0 0 ' S . o f  L a t. 38o 2 7 , 3 0 " ,
4 ,7 0 0 ' W. o f  Long. 8 2 ° 4 0 '.
Top o f  S e c tio n :
1 5 .0 ' S an d sto n e , v e ry  f in e ,  same sand  as above
10 .0  S h a le , c a rk  g re e n ish  b la c k ,  p o o r ly  bedded s h a le ,  w ea th e rs
l i g h t  o l iv e  g re e n . Has s c a t t e r e d  iro n  n o d u le s , becomes 
s i l t y  tow ards to p .
1 .0  S an d sto n e , th ic k n e s s  v a r ie s  from  0 .3  to  1 .2  f e e t ,  v e ry  h a rd ,
t h in ,  wavy b ed d in g , much m ica , r o o t  m arks, sh a rp  c o n ta c t
w ith  s h a le  below , n o t so sh a rp  w ith  s h a le  above.
10 .0  S h a le  and san d sto n e  in te rb e d d e d , s h a le  p o o r ly  bedded, sand 
la y e r s  up to  1 fo o t  and have th in  wavy b ed d in g .
15.0 S h a le , w e ll  bedded w ith  la y e r s  o f  v e ry  f in e  sa n d s to n e  .1  to  
.5  f e e t ,  th ic k
The h a rd  san d sto n e  la y e r  i s  31 f e e t  below th e  red  s h a le  in  
#24
CEREDO (NW/4) #25a
L o c a tio n : Boyd County, K entucky, U .S . 60, 2 .7 5  m ile s  so u th w est o f  A shland
and .9 m ile  n o r th e a s t  o f  #24. 3 ,6 0 0 ' S . o f  L a t.  3 8 °2 7 '3 0 " ,
3,600* W. o f  Long. 8 2 ° 4 0 '.
Top o f  S e c tio n :
6 .0 ' S andstone
6 .0  S h a le  and san d sto n e
8 .0  S h a le , d a rk  gray
2 .5  C o a l, #7 , t h i s  i s  34 f e e t  below th e  h ard  sa n d s to n e  in  A s-9b .
2 .0  C lay
2 .0  S an d sto n e , on o p p o s ite  s id e  o f  th e  road  t h i s  sand i s  8*.
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# 2 5a (C ontinu ed )
1.0  Shale
150 yards e a s t  th e  s e c t io n  co n tin u e s
12.0 Sandstone
1.5  C oal, #6
2 .0  Clay
5 .0  S hale
1 .0  S an d sto n e , v e ry  f in e  g ra in ,  th in  wavy bed d in g , c u r re n t  r ip p le s .
8 .0  S l l t s t o n e ,  th in -b ed d ed
CEREDO (NW/4) #26
L o c a tio n . Meads S ta t io n  on U .S . 60, 5 .6  m iles  W. o f  A shland, K y., 
1000 f t .  S . o f  L a t.  3 8 ° 2 5 ', on Long. 82°4 2 '3 0 M.
Top o f S e c tio n :
7 .6 ' U n it 14:
1.2 U n it 13:
2 .8 U n it 12:
7 .0 U n it 11:
13 .0  U n it 10:
0 .6 U n it 9:
1.7 U n it 8:
2 .0 U n it 7:
1 .0 U n it 6:
C lay , l i g h t  g ra y , covered  a t  to p , sand from 3 .5  to  5 .5  
f e e t ,  1 ’ dark  g ray  band a t  5 .5  f e e t .
C lay , f l i n t ,  l i g h t  g ra y , low er 1" i s  b la c k , sh a rp  con­
t a c t  a t  b a se , g ra d a t io n a l  a t  to p .
Sandy c la y ,  g ra d a t io n a l  w ith  san d sto n e  a t  b a se , sharp  
c o n ta c t  w ith  f l i n t  c la y  above, l i g h t  g ray  ex cep t fo r  
0 .3 ' b r ig h t  red  zone 0 .6 ' from to p , red  band s im i la r  
to  red  m o ttle d  c la y  seen  below V anport lim esto n e  .1 
m ile  SE o f  I ro n  s e c t io n  50.
S andstone, v e ry  f in e  g r a in ,  ( 3 .5 0 ) ,  bedding th in ,  i n d i s ­
t i n c t ,  g ra d a tio n a l  a t  b a se  w ith  s h a le  o v er 1* i n t e r v a l ,  
g ra d a tio n a l  a t  top  w ith  sandy c la y  o v er 1 ' I n te r v a l .  
Random sam ple 1: 0 .6 ' above b a se , san d sto n e , v e ry  f in e ,
t h in ,  smooth bedd ing , abundant m ica 
on bedding  p la n e s .
S hale  s i l t y ,  l i g h t  g ra y , w ea th e rs  g re e n ish  g ray , no 
f o s s i l s  o r  p l a n t s ,  g ra d a t io n a l  to p  and bottom .
Random sam ple 1: 6.5* above b a se , s h a le  s i l t y ,  l i g h t
o l iv e  g reen , th in -b e d d e d , w ea th ers  
in to  b locky  frag m en ts .
S h a le , b la c k , th in  bedded, abundant le a v e s , no m arine 
f 0 8 s1 1 s , sh a rp  c o n ta c t  w ith  c o a l a t  b a se , g ra d a tio n a l  
w ith  u n i t  a t  to p .
C oal, v l t r a l n  10% 0 .4 ' above base
C lay, l i g h t  g ray , abundant r o o ts ,  s l i g h t l y  s i l t y ,  c a rb o ­
naceous a t  to p .
S andstone , h a rd , h ig h ly  burrow ed, 
burrow ing , sh a rp  c o n ta c t  a t  b a se , 
dark  g ray  s i l t y  s h a le  a t  to p .
d o e s n 't  look l ik e  ro o t 
g rades r a p id ly  in to
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#26  (C o n tin u ed )
15.3 U n it 5:
1 .0 U n it 4:
1 .6 U n it 3:
0 .5 U n it 2:
2 .0 U n it 1:
S l l t s t o n e ,  th in -b e d d e d , g rad es  l a t e r a l l y  from SW to  NE 
from s i l t s t o n e  to  s i l t y  s h a le  and s i l t s t o n e  to  v e r y  
f in e  san d , s h a le  p a r t  has f re q u e n t w hole le a v e s .  S l l t ­
s to n e  has abundan t sm a ll l lm o n lte  s p e c k s . Some beds 
ap p ear bo red  on w ea th e red  s u r f a c e  b u t  show n o th in g  on 
f r e s h  s u r f a c e .  Some beds a re  more r e s i s t a n t  to  w e a th e r ­
in g  and ap p ea r  to  have le s s  c la y  and a p u re r  s i l t .  Top 
l 1 g rad es  in to  a b la c k  s h a ly  zone w ith  a sh a rp  c o n ta c t  
w ith  th e  sa n d s to n e  above. At NE and SW edge o f  o u tc ro p  
i s  th e  b eg in n in g  o f  a  c h a n n e l.
S h a le , v e ry  th in -b e d d e d , v e ry  ca rb o n aceo u s , abundant 
le a v e s  and s tem s, 0.1* c o a l  la y e r  in  c e n te r ,  s c a t te r e d  
i ro n  n o d u les  1" x 6 " , g r a d a t io n a l  a t  to p .
C oal, 0 .1  s h a le  p a r t in g  a t  0.5* above b a se . B lack F l i n t  
p a r t in g  0 .2  x 3 ' a t  to p ,  v i t r a i n  90% 1 .3 ' above base  
C lay , s l i g h t l y  s i l t y ,  b la c k , p la n t  f rag m e n ts , sh a rp  
c o n ta c t  a t  to p .
S i l t s t o n e ,  non-bedded , top  g r a d a t io n a l  in to  c la y ,  b ase  
co vered  abundant r o o t s .
CEREDO (NW/4) #26a
L o c a tio n : Boyd C ounty, K entudky, U .S . 60 , 5 .0  m ile s  SW o f  A sh land , a t
M eads, 0 .5  m ile  NE o f  #26, o f f  s id e  ro a d , up d i t c h  o f  d i r t  
ro a d . 550' N. o f  L a t.  3 8 ° 2 5 ',  1 ,4 0 0 ' E. o f  Long. 8 2 °4 2 '3 0 " .
Road le v e l  
9 .5 ' Covered
2 .0  C oal bloom (u p p er c o a l  o f  #26)
2 .8  Covered
3 .0  C lay
3 .8  S h a le , b la c k , th in -b e d d e d  f re q u e n t p l a n t s ,  g rad es  in to  s h a le .
4 .0  S h a le , c la y e y , sh a rp  c o n ta c t  w ith  sa n d sto n e
6 .0  S an d sto n e , v e ry  h a rd  q u a r tz o s e ,  uneven , I r r e g u la r  bedd ing
g rad es  in to  c la y
6 .0  C lay , f l i n t y ,  .5 ' l a y e r  good f l i n t  c la y  a t  top
1 .0  C o a l, v i t r a i n  50%
0 .5  C lay , good f l i n t
0 .5  Coal
1 1 .0  S h a le , s i l t y ,  p la n ts
2 .0  C lay , carbonaceous to p
1 .5  Coal
6 .0  S h a le , c la y e y , w ea th ered
4 .0  S andstone




L o ca tio n : Boyd County, K entucky, on U .S . 60, 1 .75  m iles  n o r th e a s t  o f
P r in c e s s .  7 ,4 0 0 ' N. o f  L a t.  38°2 2 '3 0 n , 550' W. o f Long. 82°4 2 '3 0 , ,<
Top o f S e c tio n :
1 0 .O' Sandstone
3 .0  S hale
0 .5  Coal
5 .0  C lay , w ith  i ro n  nodules
0 .2  Coal
6 .0  Clay
1 .0  S andstone , l i g h t  y e llo w io h  w eathered  c o lo r ,  f a i r l y  c le a n , h a rd , 
becomes c la y e y  on r ig h t  and fad es  in to  s h a le ,  sau c e r-sh a p e d .
1 .0  Clay
2 .0  S i l t s t o n e
4 .0  Sandstone
4 .0  S i l t s to n e
CEREDO (NW/4) #27a
L o ca tio n : Boyd County, K entucky, U .S . 60, 1 .55 m iles  SW o f  Meads,
6 ,0 0 0 ' N. o f  L a t.  3 8 °2 2 '3 0 " . 800' W. o f Long. 82°42, 30".
Top o f S e c tio n :
1 0 .0 ' Covered, sandy
3 .0  C lay , w eathered
6 .0  S hale
0 .5  S h a le , b lack
0 .5  Coal
2 .0  C lay
4 .0  S i l t s to n e
7 .0  S h a le , b la c k , g rades down in to  sa n d s to n e .
3 .0  Sandstone
CEREDO (NW/4) #27b
L o ca tio n : Boyd County, K entucky, U .S . 60, 0 .6  m ile  SW o f Meads, 3 ,5 0 0 ' S,
o f  L a t.  38°25*, 1 ,7 0 0 ' W. o f  Long. 8 3 °4 2 '3 0 " .
Top o f  S e c tio n :
0 5 .0 ' Covered, sandy
2 .0  S h a le , s i l t y
4 .0  C lay , some good f l i n t  c la y
0 .3  Coal
0 .7  Clay
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#27b (C o n tin u ed )
5 .0 S i l t s t o n e
0 .5 Coal
1 .5 C lay
1 .0 S an d sto n e , burrow ed
10 .0 S an d sto n e , th in -b e d d e d
1 .0 C oal w ith  f l i n t  p a r t in g ,  #5
2 .0 C lay
CEREDO (NW/4) #28
L o c a tio n : Boyd C ounty, K entucky, ro a d c u t on U .S . 60 a t  r a i l r o a d  o v erp ass
a t  P r in c e s s .  4 ,8 0 0 ' N. o f  L a t .  3 8 °2 2 '3 0 " , 3 ,5 0 0 ' E. o f  Long. 
8 2 ° 4 5 '.
4 .0*  S i l t s t o n e
0 .5  Coal
3 .0  C lay
15 .0  S i l t s t o n e  and s a n d s to n e , th in  i r r e g u l a r l y  in te r -b e d d e d .
3 .0  C o al, #7
4 .0  C lay
4 .0  S h a le , th in -b e d d e d , g ray
6 .0  S i l t s t o n e  and sa n d s to n e
Highway le v e l
CEREDO (NW/4) #28a
L o c a tio n : Boyd C ounty, K entucky, C&Q r a i l r o a d  c u t  a t  P r in c e s s  tu n n e l .
5 ,6 0 0 ' N. o f  L a t .  3 8 °2 2 '3 0 ,(, 2 ,8 0 0 ' E. o f  Long. 8 2 ° 4 5 '.
Top o f  S e c tio n :
3 0 .0 ' S andstone
0 .7  C lay
0 .5  C o al, l o c a l ly  up to  1 fo o t  th ic k ,  c o n ta in s  le n s  o f  b la c k
s i l l c l f i e d  wood, 53 f e e t  below  3 fo o t  c o a l  in  #28 .
1 .0  C lay
4 .0  S an d s to n e , f in e  g r a in ,  w ith  c o a l  s t r e a k s
2 .0  C lay
2 .0  S an d s to n e , th in  wavy bedd ing
R a ilro a d  le v e l
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CEREDO (NW/4) #29
L ocation : Boyd County, Kentucky, U .S . 60, 1 m ile  e a s t  o f P rin c e ss  Tunnel.
4 ,4 0 0 'N . o f L a t. 38°2 2 '3 0 " , 5 ,400 ' E. o f  Long. 8 2 °4 5 '.
Top o f S ec tio n :
5 .0 ' S o i l ,  w eathered , s i l t y
0 .5  C lay, f l i n t
0 .5  C oal, bloom
2 .0  Clay
1 .0  S andstone, th in -bedded
10.0 S l l t s to n e ,  th in -bedded
2 .0  S h a le , th in -bedded  f i s s i l e ,  b lack
0 .7  C oal, w ith  len s  o f b lack  s i l i c i f l e d  wood up to  0 .25  f e e t .
3 .0  S andstone, w ith  c o a l and b lack  sh a le  p a r t in g s ,  top w e ll bored .
2 .0  C lay, g ray , base n o t exposed.
S i l i c i f l e d  wood i s  80 f e e t  below top o f #7 co a l a t  P rin c e ss  
ro a d c u t.
CEREDO (NW/4) #29a
L ocation : Boyd County, Kentucky, U .S . 60, 1.85 m iles  SW o f Meads.
4 ,9 0 0 ' N. o f L a t. 386 2 2 '3 0 " , 2 ,0 0 0 ' W. o f  Long. 82 °4 3 '3 0 " .
Top o f S e c tio n :
0 6 .0 ' C lay, w eathered , grades down in to  san d sto n e .
10.0 Sandstone, c u ts  in to  co a l below
2 .0  Coal
7 .0  Clay and c la y  sh a le
2 .0  Sandstone, p inches o u t to  w est
12.0 S h a le , s i l t y
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CEREDO (NW/4) #30
L o catio n ; Boyd County, K entucky, U .S . 60 ro ad cu t a t  W illiam s c reek  b rid g e
a t  P r in c e s s .  3 ,1 0 0 ' N. o f  L a t.  38°22, 30", 550' E. o f  Long.
82°45*.
Top o f S e c tio n :
1 5 .0 ' Sandstone and s i l t s t o n e ,  th in -b ed d ed
0 .5  Coal
3 .0  C lay
0 .5  Coal
2 .0  C lay
10.0 S andstone, th in  wavy bed d in g , some appears m ass iv e , th in
s h a le  on top  o f sand h ig h ly  burrowed
1 .0  C oal, w ith  len s  o f b la c k  s i l i c i f i e d  wood up to  0 .5  f e e t  
th ic k  which w ea th ers  g re e n ish  and has v e in s  o f  cha lcedony .
I t  i s  62 f e e t  below #7 c o a l a t  P r in c e ss  ro a d c u t,
2 .0  Clay
6 .0  S h a le , g ray  w ith  san d sto n e  lens
1 .5  Coal and c la y  in te r-b e d d e d
5 .0  C lay , grades down in to  s h a le







P u b lish ed  as 4-7%' quadrangles
NW/4 - Portsm outh 
NE/4 -  unpub lished  
SW/4 -  Load 
SE/4 - Greenup
SOURCE OF PLOTTED SECTIONS
S ec tio n  No. Source
S to u t ,  1916, p . 585
C ra n d a ll , 1877, p i .  10, s e c . 33
C ra n d a ll, 1877, p i .  10, s e c . 34
U .S. G eo lo g ica l Survey, A shland,
in  appendix
. ,  con ta in ed
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GREENUP (S E /4) #4
L o ca tio n : Greenup County, K entucky, 2 .5  m iles  so u th  o f  R aceland. D r i l l
h o le  133 B, Fred W. G esling  fo r  F ra n k lin  Real E s ta te  Company, 
A shland, K y., head o f Wolfpen Hollow, e le v a t io n  8 4 3 '. L a t. 
38°30 ' ,  3 ,3 0 0 ' W. o f Long. 8 2 ° 4 5 '.
Top o f  S e c tio n :
1 5 .0 ' No recovery
2 .0 Clay














5 .0 No co re

















1.5 C oal, #3




GRAYSON 15 ' QUADRANGLE
P u b lish ed  as 4-7%' qu ad ran g les
NW/4 - Oldtown 
NE/4 - A r g i l l i t e  
SW/4 - G rayson 
SE/4 -  Rush
SOURCE OF PLOTTED SECTIONS
S e c tio n  No. Source
1 C ra n d a ll ,  1877, p i .  9 , s e c .  30
2 C ra n d a ll ,  1877, p i .  10, s e c .  35
3 C ra n d a ll ,  1877, p i .  12, s e c .  42
4 C ra n d a ll ,  1877, p i .  14, s e c .  51
5 C ra n d a ll ,  1877, p i .  27, s e c .  5
6 C r id e r , 1913, p . 666
7 R u s s e ll ,  1955, p .  151
8 Perm, u n p u b lish ed  m a n u sc rip t, c o n ta in e d  in  appendix
9 to  12 U .S . G eo lo g ica l Survey , A sh land , K y., c o n ta in e d  in
appendix
13 to  26 M easured and c o n ta in e d  in  appendix
27 C ra n d a ll ,  1877, p i .  11, s e c .  37
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GRAYSON (S E /4 )  #8
L o c a tio n : C a r te r  C ounty , K entucky , U .S . 60 , 3 .7  m ile s  e a s t  o f  G rayson ,
e a s t  s id e  o f  d iv id e  a t  head  o f  Lower S tin s o n  C reek , Base o f  
S e c t io n  a t  3 ,5 0 0 ' N. o f  L a t .  3 8 ° 2 0 ', 6 ,0 0 0 ' W. o f  Long. 8 2 ° 5 0 '.
Top o f  S e c t io n :
? #6 c o a l
2 .0 ' U n d e rc lay
5 .0 S an d sto n e
4 .5 S i l t s t o n e ,  o re  n o d u le s
0 .5 C oal
3 .0 U n d erc lay
1 .0 S i l t s t o n e
6 3 .0 S an d sto n e
1 .0 #5 C oal
0 .5 C lay
1 .5 S l l t s t o n e
6 9 .0 S an d sto n e
2 .0 S h a le , f o s s i l i f e r o u s
1 .0 S i l t s t o n e
1 .0 S andstone
1 .0 S i l t s t o n e
2 .0 S h a le
1 .0 Coal
2 .5 C lay
7 .0 S an d sto n e
2 .5 S h a le
0 .5 C o a l, bone
7 .0 S h a le  w ith  n o d u le s
1 .0 #3 c o a l
1 .5 U n d erc lay
1 .5 S an d sto n e
1 .0 U n d erc lay
1 .5 S an d sto n e
2 .0 S h a le
2 5 .0 Covered
1 .0 S an d sto n e  and lim e s to n e  le n s
6 .0 S h a le
1 .0 I r o n  o re
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GRAYSON (S E /4 ) #9
L o c a tio n : B oyd-C arter C o u n tie s , K entucky, road  and s t r i p  mine up h i l l
0 .8  m ile  so u th  o f  Rush on w est s id e  o f Ky. 854, s e c t io n  
s t a r t s  a t  2 ,8 0 0 ' S . o f  L a t.  3 8 ° 2 0 ', 2 ,800  E. o f  Long.
82 4 7 '3 0 "
Top o f  S e c tio n :
1 8 .0 ' S andstone and s i l t s t o n e ,  v e ry  th in -b e d d e d , ta n  w e a th e rin g
f in e  g r a in .
72 .0  S an d sto n e , m edium -fine g r a in ,  th in  to  th ic k -b e d d ed
5 .0  C lay s h a le ,  m o lted  g re e n , g ra y , maroon
2 .0  S h a le , red
15 .0  S i l t s t o n e ,  g re e n , p l a ty ,  ye llow  m o tt l in g
15 .0  S an d sto n e , c o a rse  g r a in ,  th ic k -b e d d e d , yellow
2 .5  S h a le , g ray  g reen
7 .0  S h a le , maroon.
14 .0  S h a le , g ray  f i s s i l e
1 .5  C oal, #8
17 .0  Sandstone
3 .5  C lay s h a le
3 .0  S i l t s t o n e
8 .0  C lay s h a le ,  c a lc a re o u s  c o n c re tio n s  2 ' from to p
1 .5  S an d sto n e , c a lc a r e o u s , w e a th e rs  yellow
2 .0  C lay s h a le ,  g ray
6 .0  S i l t s t o n e
3 .5  S andstone
3 .5  S i l t s t o n e ,  o l iv e ,  ta n  g ray
2 .0  C o a l, #7
8 .0  C lay s h a le ,  o l iv e  g reen
8 .0  S an d sto n e , o l iv e  g re e n , th in -b e d d e d , f in e  to  v e ry  f in e
3 6 .0  S i l t s t o n e ,  s h a ly ,  th in  san d sto n e  and s t r i n g e r s
1 .0  Clay
1 .5  Coal #6
2 2 .0  S andstone 1 -2 ' bedded, ta n ,  w ea th e rs  g reen
1 .0  S h ale
0 .1  Coal
5 .0  C layey s h a le
7 .0  S h a le , s i l t y ,  th in  sa n d s to n e  s t in g e r s
1 .0  C oal, #5
1 .0  C lay s h a le
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GRAYSON (N E /4) #10
L o c a tio n : Boyd County, K entucky, road  to  High Knob a t  head o f  Buena
V is ta  B ranch, 7 ,4 0 0 ' N. o f  L a t.  8 2 ° 4 5 ',  3 ,1 0 0 ' W. o f  Long. 
8 2 °4 7 '3 0 n .
Top o f  S e c tio n :
2 1 .0 ' S i l t s t o n e , to p  c o n c e a le d , c a lc a re o u s  c o n c re tio n s  midway
3 .0 S h a le , v a r ig a te d
1 .0 S i l t s t o n e i
9 .0 S andstone
1 .0 S h a le , carbonaceous a t  b ase
11.0 C lay , g ray w ith  red  to  maroon p a tch e s
18.0 S h a le , s i l t y  a t  top  c a lc a re o u s  c o n c re tio n s
2 .0 Clay
.5 Coal
4 .0 S andstone
4 .5 S h a le
1 .0 C oal w ith  p a r t in g
2 .0 C lay
31 .0 S i l t s t o n e , c a lc a re o u s  c o n c re tio n s  a t  10 ' from top
3 .0 S andstone
7 .0 S i l t s t o n e
4 .0 C oal and s h a le ,  p ro b ab ly  #7
4 .5 C lay  w ith  gypsum c r y s t a l s  up to  2"
8 .0 S i l t s t o n e and sa n d s to n e
17.0 S i l t s t o n e , iro n  n o d u les  n e a r  to p
4 .0 S andstone
2 .5 S h a le , i r o n  n o d u les
1 .0 C o al, #6
2 .0 C lay
2 .5 S h ale
2 .5 S i l t s t o n e , i ro n  n o du les
8 .0 S an d sto n e , i ro n  n o d u les  a t  top
5 .0 C lay
3 .0 S l l t s t o n e
6 .0 S andstone
10 .0 S i l t s t o n e , i ro n  n o d u les  a t  to p
1 .0 C lay
2 .0 Coal
.5 C lay
1 .5 S h ale
3 0 .0 S andstone
.5 C o al, K ilg o re
4 .5 C overed, f l o a t  o f  s i l i c i f l e d  wood
4 .5 S andstone
1 .0 Coal
1 .0 C lay
3 .0 S h a le
4 0 .0 S an d sto n e , c ro ss -b e d d e d  (18°N10H), Homewood san d sto n e
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GRAYSON (N E/4) #11
L o ca tio n : Boyd County, K entucky, road to  s t r i p  mine a t  head o f  Cobb Fork ,
2 ,6 0 0 ' S . o f  L a t.  38°25’ , 3 ,9 0 0 ' E. o f  Long. 8 2 ° 4 7 '3 0 '\
Top o f S e c tio n :
3 3 .0 '
S tr ip p in g  on #7 Coal 
Covered
8 .0 Sandstone




5 .0 S i l t s to n e
1 .0 C lay
0 .5 C oal, V anport ?
4 .5 Clay
9 .0 S andstone and s i l t s t o n e
14.0 Covered
1 .0 S hale
1.5 Coal
3 .0 Clay
12.0 S i l t s to n e







2 .0 S hale
.5 Coal
3 .5 C lay
8 .0 S andstone , Homewood ?
GRAYSON (NE/4) #11A
L o ca tio n : Greenup County, K entucky, up h i l l  e a s t  o f  D anleyton Church,
7 ,2 0 0 ' S . o f  L a t.  3 8 ° 3 0 ',  2 ,6 0 0 ' W. o f Long. 8 2 ° 4 5 \
Top o f S e c tio n :
S t r ip  m ine, #7 co a l ?
8 .0 ’ C lay
8 .0 S h a le
1.0 Sandstone
5 .5 S hale
16.0 Sandstone
0 .5 Clay
3 .5 S h a le
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# l l a  (C o n tin u ed )
0 .5 S h a le , carbonaceous
1 .0 C lay
0 .7 5 C o al, #6
3 .0 C lay
4 .0 S h a le
2 2 .0 S an d sto n e , u p p er p a r t  s i l t y  
V anport h o r iz o n
2 .0 C lay , carbonaceous o re  a t  top
2 5 .0 S andstone
4 .0 S i l t s t o n e
0 .5 C oal
2 .5 C lay
6 .0 S an d sto n e , K ilg o re ?
11 .0 S l l t s t o n e
0 .5 S h a le , carbonaceous
1 .5 C o a l, #5
2 .5 C lay
3 .5 S h a le
8 .0 S an d s to n e , Homewood
0 .1 C o a l, T io n e s ta ?
3 .5 C lay
5 .0 S andstone
3 .5 S h a le
1 .5 C lay  and c o a l ,  #4
2 .0 C lay
6 .0 S h ale
0 . 0 - 1.0 C oal
2 .5 C lay
4 0 .0 S an d s to n e , la rg e  s tem s, low er p a r t  m assive
12 .0 S h ale
3 .0 C oal and s h a le ,  #3
1 .0 C lay
14 .0 S i l t s t o n e
1 .5 S andstone
2 .0 S h a le
1 .0 S andstone
GRAYSON (HE/4) #12
L o c a tio n : Boyd C ounty, K entucky, 0 .5  m ile  n o r th  o f  Buena V is ta  S ch o o l,
4 ,7 0 0 ' S . o f  L a t .  3 8 ° 2 5 ',  4 ,5 0 0 ' W. o f  Long. 8 2 ° 4 5 \
Top o f  S e c tio n :
2 6 .0 ' S andstone
1 .0  Coal #6
5 7 .0  C overed , K ilg o re  F lo a t
5 1 .0  S an d s to n e , Homewood
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GRAYSON (SW/4) #13
L o ca tio n : C a r te r  County, K entucky, ro ad cu t on Ky. Highway #1 , 0 .8  m ile
S . H itch in a  a t  Savage M emorial Church. 7,000* N. o f  L a t.
38°15*, 4 0 0 ’ W. o f  Long. 8 2 ° 5 5 '.
Top o f S e c tio n :
15.0* S h a le , dark  g ray , sandy, burrow ed, carbonaceous
2 .5  S an d sto n e , v e ry  f in e  g r a in ,  burrow ed, ro o t m arkings
17.0  S h a le , b la c k , th in -b e d d e d , abundant p la n t  frag m en ts .
GRAYSON (SW/4) #14
L o ca tio n : C a r te r  County, K entucky, ro ad cu t on Higtway #1 , 1.7 m ile s  S .
H itc h in s .  2 ,5 0 0 ’ N. o f L a t.  3 8 ° 1 5 ', 1 ,1 0 0 ’ E. o f  Long. 82°55 '
Top o f  S e c tio n :
2 5 .0 ' S h a le , g ray  w eathered  ta n ,  th in -b e d d e d , m icaceous, p la n t
frag m en ts , s i l t y .
10 .0  S h a le , dark  g ray , th ln -b e d d e d , m icaceous, le s s  s i l t y  than
above, carb o n aceo u s, may w ea th e r in to  s im i la r  appearance to  
above .
GRAYSON (SE/4) #15
L o ca tio n : Boyd County, K entucky, f i r s t  c u t  on U .S . 60 NE o f  C o a lto n ,
Ky. 400 ' S . o f  L a t.  38°2 2 '3 0 ” , 2 ,5 0 0 ' W. o f Long. 8 2 ° 4 5 '.
Top o f  S e c tio n :
3 .0 ' Sandstone
6 .0  S h ale  and s i l t s t o n e
5 .0  Sandstone
2 .0  C lay
0 .5  Coal
2 .0  C lay
5 .0  S h a le , 0 .3  fo o t san d sto n e  la y e r  in  c e n te r
15.0 S an d sto n e , m assive
3 .0  Coal and c la y  in te rb e d d e d , len s  o f  b la c k  s i l i c i f l e d  wood a t
top
12.0 S h a le , b la c k , w ith  s c a t te r e d  san d sto n e  len s  and la y e rs
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GRAYSON (S E /4 )  #16
L o c a tio n :  C a r t e r  C oun ty , K en tucky , f i r s t  c u t  on U .S . 60 so u th w e s t o f
I n t e r s t a t e  64 a t  C o a lto n , 6 ,0 0 0 ' S . o f  L a t .  3 8 ° 2 2 '3 0 w, 6 ,4 0 0 ' 
W. o f  Long. 8 2 ° 4 5 '.
Top o f  S e c t io n :
1 0 .O' S l l t s t o n e
5 .0  S a n d s to n e , t h i n  wavy b e d d in g , t h i s  bed th in s  to  th e  r i g h t .
1 .0  C lay
0 .5  C oal
3 .0  C lay
5 .0  S l l t s t o n e ,  K ilg o re  F l i n t ,  h a rd  s i l i c e o u s ,  v e ry  f o s s i l i f e r o u s ,
c a lc a r e o u s ,  made up o f  4 t o  6 in c h  l a y e r s  w hich  show t h i n  wavy 
b e d d in g , some le n s  o f  a lm o s t p u re  f l i n t .  T h in  c o a l  b e low .
3 .0  C lay
0 .7  C o a l, w i th  le n s  o f  b la c k ,  s i l i c i f l e d  wood
6 .0  C lay
GRAYSON (S E /4 ) #17
L o c a tio n :  C a r t e r  C ounty , K en tucky , U .S . 60 a t  K i lg o re ,  K en tucky , 6 ,0 0 0 '
N. o f  L a t .  3 8 °2 0 ' ,  3 ,2 0 0 ' E . o f  Long. 8 2 ° 4 7 '3 0 " .
Top o f  S e c t io n :
6 .0 ' S an d s to n e
4 .0 C lay
3 .0 S h a le
0 .5 C oal
1 .0 C lay
3 .0 S i l t s t o n e  and s a n d s to n e
0 .3 C oal
4 .0 S an d s to n e
3 .0 C la y , p in c h e s  o u t  to  th e  r i g h t ,  and i s  r e p la c e d  by s a n d s to n e , 
s e c t io n  above i s  v e r t i c a l  c l i f f  and in a c c e s s a b le .  The fo llo w  
in g  s e c t io n  was a c c e s s a b le  and  m easu red  in  d e t a i l .
8 .0  U n i t  15: S a n d s to n e , v e ry  f i n e  g r a i n ,  ( 3 .8 0 ) .
Random Sam ple 1: 3 . 9 '  from  b a s e ,  s i l t s t o n e ,  h a rd ,  I r o n -
s t a i n e d ,  . 5 '  t h i c k ,  b e d d in g  I n d i s t i n c t ,  
g r a d a t io n a l  to p  and b o tto m , e x te n d s  
a c r o s s  o u tc r o p .  A lm ost a n  I ro n  o r e .
Random sam ple  2: 3 .5*  above b a s e ,  s a n d s to n e ,  v e ry  f i n e ,
4 ' ,  a lm o s t s i l t ,  th in -b e d d e d ,  i r o n s to n e  
l a y e r s  1 cm t h i c k ,  s c a t t e r e d  i r o n  
n o d u le s  1 x 4  cm.
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#17 (C o n tin u ed )
2 .8  U n it 14: S h a le , s i l t y
Random sam ple 1: 1 .8 ' above b a s e , s h a le  s i l t y ,  f o s s i l i ­
fe ro u s  , P ro d u c ta c e a n s , o r b ic u lo id s , 
p e lec y p o d s , no p l a n t s ,  p o o r ly  bedded , 
i r o n  c a rb o n a te  n o d u les  2 x 8  cm, a rra n g ed  
in  l a y e r s .  Sharp c o n ta c t  a t  bo ttom  
g r a d a t io n a l  a t  to p , c la y e y  bo ttom  becomes 
s i l t y  tow ard to p .
1 .2  U n it 13: C o al, 20% v i t r a i n  . 1 '  c la y  p a r t in g s  .4* and .6* above
b a se .
2 .5  U n it 12: C lay , l i g h t  g ra y , s i l t y  a t  b a s e , bo ttom  c o n ta c t  g r a d a t io n a l ,
sh a rp  a t  to p  w ith  c o a l .
Random Bample 1: 2 .4 ' above b a s e , abundant r o o ts ,
s l i g h t l y  s i l t y .
4 .6  U n it 11: In te rb e d d e d  sa n d s to n e  and s i l t y  s h a le .
Random sam ple 1: 0 .6 ' above b a s e ,  3 .0 ' t h i c k ,  l a t e r a l
e x te n t  c o v e re d , s h a le ,  t h in  bedded, f r e ­
qu en t le a v e s  and s te m s , abundant i r o n ­
s to n e  la y e r s  1 cm th ic k ,  sh a rp  c o n ta c t  
w ith  v e ry  f in e  sand la y e r s  a t  to p  and 
c o a l  a t  b a s e .
Random 8 ample 2: 2.1* above b a se , same as  sam ple 1.
Random sam ple 3: 1 .0 ’ above b a s e , same a s  sam ple 1.
Random sam ple 4 : 4 .1 ' above b a se , s a n d s to n e , ( 3 .7 0 ) ,
w e a th e rs  y e llo w ish  r e d , v e ry  f in e  
g r a in ,  g r a d a t io n a l  to p  and bo ttom  in to  
s h a ly  s i l t .
N ote: T h is  u n i t  i s  s h a ly  a t  b ase  becoming s a n d ie r
tow ard to p , in c re a s e s  in  sand  la y e rs  a t  to p .
.3  U n it 10: C o al, 20% v i t r a i n
3 .0  U n it 9: C lay , g ra y , g r a d a t io n a l  a t  b a s e , sh a rp  a t  to p , abundant
le a v e s ,  stem s and r o o ts ,  m ica .
3 .7  U n it 8: S l l t s t o n e ,  s i l i c a  cem ented (K ilg o re  P o in t ) ,  v e ry  d en se ,
f o s s i l i f e r o u s ,  sh a rp  c o n ta c t  a t  bo tto m , g r a d a t io n a l  a t  
to p .  Lower 1.2* th ic k -b e d d e d  and burrow ed, u p p e r  p a r t  
dense  and p o o r ly  bedded .
.5  U n it 7: C o a l, .1 ' c la y  p a r t in g s ,  40% v i t r a i n
2 .0  U n it 6: C lay  s h a le ,  sh a rp  c o n ta c t s ,  v e ry  th in -b e d d e d , abundant
le a v e s  and s tem s , i ro n  s ta in e d ,  s c a t t e r e d  p y r l t e  n o d u les  
and le n se s  1 x 7 cm.
1 .2  U n it 5: C o a l, 90% v i t r a i n ,  sh a rp  c o n ta c ts  to p  and bo ttom , f l i n t
p a r t in g s  a t  to p  .3 '  x 15 '
1 .0  U n it 4 : C lay , v e ry  b la c k ,  v e ry  crum bly , few s c a t t e r e d  le n s  o f
c o a l
.3  U n it 3 : C o a l, 10% v i t r a i n
1 .2  U n it 2: C lay , p l a s t i c ,  g rad es  in to  sand below , sh a rp  c o n ta c t  w ith
c o a l  above, v e ry  carbonaceous a t  to p ,  abundant ro o ts
1 .5  U n it  1: S an d s to n e , l i g h t  g ra y , v e ry  f in e  g r a in ,  non-bedded ,
covered  a t  b a s e , g rad es  upward in to  c la y  w ith  abundant 
r o o t s .
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GRAYSON (S E /4 ) #18
L o ca tio n : G arte r  County, Kentucky, 2% m iles  w est o f K ilg o re , Head o f S ta r
Branch ro ad cu t on U .S . 60, 7 ,2 0 0 ' N. o f L a t. 3 8 °2 0 ', 4 ,2 0 0 ' E. 
Long. 82°50'
Top o f  S e c tio n :
2.0* Sandstone
6 .0  S h a le , c o a l s tr e a k s  a t  base
1 .0  C oal, #7
7 .0  C lay , p inches l a t e r a l l y  In to  s i l t s t o n e  and sandstone
10.0 S i I t s to n e  and san d sto n e , th in -b ed d ed
20 .0  S andstone, la rg e  t o r r e n t i a l  c ro ss -b e d s
6 .0  S h a le , g ray , w ith  1 ' len s  o f co n e-in -co n e  lim estone  w ith  iro n
o re  on to p . USGS re p o r ts  m arine f o s s i l s  In  th e  lim esto n e ,
pelecypods found in  th e  s h a le .
0 .3  C oal, t h i s  i s  70' below #7 c o a l in  s e c t io n  #23, n o t a llow ing
fo r  d ip .
2 .0  Clay
2 .0  Shale
GRAYSON (SE/4) #19
L ocation : Boyd County, Kentucky, on I n t e r s t a t e  Highway 64 j u s t  w est o f
U .S. 60 in te r s e c t io n ,  n o rth  s id e  o f c u t .  3 ,5 0 0 ' S . o f  L a t. 
38°22 '30” , 4 ,6 0 0 ' E. o f  Long. 82o4 7 '3 0 ,, .
Top o f  S e c tio n :
? .?  C oal, #7, o ld  mine e n tra n c e , th ic k n e ss  undeterm ined
20.0* Covered
5 .0  S h a le , g reen ish
2 .0  Sandstone
2 .0  Clay
10.0 S h a le , g ray
1 .0  C oal, #6
2 .0  Clay
0 .5  Coal
1 .0  Clay
5 .0  Sandstone, medium g ra in ,  m assive , sh arp  c o n ta c t  below
10.0 S i l t s to n e ,  o rb ic u lo id s  and norm al m arine brack iopods a t  b a se ,
th in -b ed d ed  and burrowed in  lower 3 ' and th in -b ed d ed  and un­
burrowed on up . One 0 .5 ' la y e r  v ery  r ic h  in  ground up p la n t  
d e b r is .  Sm all iro n  nodules in  low er 2 .5  f e e t .
0 .5  Coal
2 .0  Clay
6 .0  S h a le , g ray , p la n t  fragm ents
0 .5  Coal
2 .5  Clay
12.0 S i l t s to n e ,  K ilg o re  F l i n t ,  v e ry  f o s s i l l f e r o u s , c a lc a re o u s , th in
wavy bedding , burrow ed, v e ry  hard  s i l ic e o u s  and " f l i n t - l i k e " .
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GRAYSON (S E /4 ) #20
L o cu tio n : S t r ip  mine a t  head o f  S ta r  B ranch, 2 .6  m iles  W. K ilg o re  on
U .S . 60. Three p r o f i l e s  w ere m easured a t  t h i s  lo c a t io n  in  
o rd e r  to  g e t an e s tim a te  o f  th e  l a t e r a l  v a r i a t io n  from  i n t e r -  
d i s t r i b u t a r y  bay in to  c h a n n e l. 5 ,5 0 0 ' N. o f  L a t.  3 8 °2 0 ', 
2 ,0 0 0 ' E. o f  Long. 8 2 ° 5 0 '.
P r o f i l e  1: T h is was m easured about midway betw een th e  th ic k  ch an n el
sands and th e  bay d e p o s i t s .  The ch an n e l c u ts  down in to  th e  
bay d e p o s i t s .
Top o f  S e c tio n : 
7 .6 ' U n it 2:
1 7 .5 ' U n it 1:
S h a le , s i l t y ,  ex tends 30 yards to  r ig h t  and g rades in to  
sand , 30 yard s  l e f t  to  co v ered . C on tains a  few s c a t t e r ­
ed sand le n se s  .5  x 1 0 '.
Random sam ple 1: 1 .4 ' above b a se , th in -b e d d e d , le a v e s ,
stem s and m ica on bedding  p la n e . 
In te rb e d d e d  sand and s i l t y  s h a le s ,  base  co v e red , No. 7 
c o a l s t r ip p e d  a t  b a se , g r a d a t io n a l  w ith  u n i t  above.
Random sam ple 1:
Random sam ple 2:
Random sam ple 3:
Random sam ple 4:
1 0 .9 5 ' above b a s e , f in e  san d , ( 3 .0 0 ) ,
.3  to  .7 ' th ic k ,  p in ch es  o u t on l e f t  
in to  s h a le ,  ex ten d s 30 yard s  r ig h t  
in to  a l l  sand s e c t io n .  G rades to p  
and bottom  in to  s i l t y  s h a le .  Com­
posed o f 5 mm, wavy sand la y e rs  
s e p a ra te d  by th in  lam inae o f  o rg an ic  
d e b r is  and m ica.
0.4* from b a s e , s a n d s to n e , 0.6* th ic k ,  
l a t e r a l  e x te n t  co v ered , 1 .5 0 , Base con­
t a c t  w ith  sandy c la y  s h a rp , to p  c o n ta c t  
w ith  dark  s i l t y  s h a le  s h a rp . Composed 
o f  3-5 mm th ic k  sand la y e r s ,  c o n ta in s  
abundant g reen  mud b a l l s  2 x 10 mm, 
la y e rs  s e p a ra te d  by th in  lam inae o f  
m ica and p la n t  d e b r is ,  some o f  w hich 
re a c h  1 cm th ic k n e s s .
1 5 .2 5 ' above b a s e , s h a le  s i l t y ,  .0 5 ' 
th ic k ,  l a t e r a l  e x te n t  co v ered , t h i n -  
bedded, g rades top  and bottom  in to  
s i I t s t o n e ,  abundant stem s and le av es  
and m ica.
9 .7 5 ' above b a se , s i l t s t o n e ,  1 ,4 ' 
th i c k .  Sharp c o n ta c t  top  and bottom  
w ith  sand la y e r s ,  ex ten d s  2 5 ' r ig h t  
becomes s a n d ie r  and in t e r f i n g e r s  w ith  
san d , ex ten d s 2 0 ' l e f t  p in ch es  o u t edge 
o f  c h a n n e l. C o n ta in s th in  (5mm) le n s  
v e ry  f in e  san d . T h in  wavy bedded 
s l i g h t l y  more s h a ly  a t  bo ttom .
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#20 (C o n tin u ed )
P r o f i l e  2: 30 y a rd s  n o r th  o f  P r o f i l e  1.
d e p o s i t s .
T h is  i s  in  th e  bay
Top o f  S e c tio n :
1 0 .0 ' U n it 1: In te rb e d d e d  s i l t s t o n e  and s i l t y  s h a le ,  b ase  c o v e re d , top  
i s  to p  o f  o u tc ro p , a t  o th e r  p la c e s  in  ex p o su re  o v e r la in  
s h a rp ly  by U n it 2 o f  P r o f i l e  1.
Random sam ple 1: 8 .4 1 above b a se , s i l t s t o n e ,  smooth
th in  b e d d in g , m ica on bedd ing  p la n e , 
no o rg a n ic  m a te r ia l ,  some b ro ad  g e n t le  
r i p p l e s ,  wave le n g th  . 5 ' ,  am p litu d e  
. 0 3 ' ,  t r e n d  NE, v e ry  g r a d a t io n a l  in to  
s i l t y  s h a le  top  and bo ttom  ex ten d s  
l a t e r a l l y  w ith  v a ry in g  th ic k n e s s  fo r  
50 y a rd s .
Random sam ple 2 : 6 .7 ' above b a s e ,  s i l t y  s h a le ,  3 .8 '
t h i c k ,  l i g h t  g ra y , th in  smooth bedded, 
g r a d a t io n a l  to p  and bo ttom  w ith  s i l t ­
s to n e ,  no p la n t  d e b r i s ,  m ica on bedd ing  
p la n e s ,  c o n ta in s  le n se s  o f  i r o n  c a rb o ­
n a te  from % x . l  in c h  to  2 x 6 in c h e s  
u s u a l ly  o c c u r in g  in  b e d s .
Random sam ple 3: 1 .9 1 above b a s e , s h a le ,  s i l t y ,  ex ten d s
50 y a rd s  a c ro s s  e n t i r e  o u tc ro p , 2* 
th i c k ,  g r a d a t io n a l  to p  w ith  s i l t s t o n e ,  
sh a rp  c o n ta c t  w ith  c a rb o n a te  below . 
L ith o lo g y  same as sam ple 2 .
Random sam ple 4 : 0 .4 ' above b a s e , l im e s to n e , 0 . 5 ' th i c k ,
i r o n - s ta in e d ,  abundan t v e ry  sm a ll g a s t r o ­
p o d s , o th e r  u n id e n t i f i e d  f o s s i l s ,  lim e­
s to n e  w e a th e rs  in to  2 in c h  la y e r s  due to  
s h a le  p a r t i n g s .
P r o f i l e  3: 100 y ard s  so u th  o f  P r o f i l e  1 and ta k e n  th ro u g h  th e
c e n te r  o f  th e  th ic k  ch an n e l s a n d s to n e .
Top o f  S e c tio n :
18.0* U n it 1: S andstone c o n s is t in g  o f  sand  la y e r s  .2  to  2 ' t h i c k ,  s e p a ­
r a t e d  by la y e r s  o f  v e ry  carb o n aceo u s v e ry  f in e  sand  from 
le s s  th a n  . 1 '  to  . 5 '  t h i c k .
Random sam ple 1: 5 .8 ' above b a s e ,  v e ry  f in e  san d , v e ry
ca rb o n aceo u s , . 4 ’ th i c k ,  10 y a rd s  in  
le n g th  g rad es  l a t e r a l l y  in to  sa n d , v e ry  
th in -b e d d e d , sh a rp  c o n ta c t  to p  and b o t ­
tom, c o n ta in s  abundan t le a v e s  and s tem s , 
s e v e ra l  c o a l  lam inae le s s  th a n  1 mm. 
Random sam ple 2: 9 .0 ' above b a s e ,  s a n d s to n e , f in e  ( 2 .5 0 ) ,
.5 '  t h i c k ,  p in c h e s  o u t w i th in  5 yard s  
each  way, c o n s i s t s  o f  th in  even sand 
la y e r s  s e p a ra te d  by carbo n aceo u s d e b r i s .
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GRAYSON (S E /4 ) #21
L o c a tio n : Boyd C ounty, K entucky, in te r s e c t io n  o f U .S . 60 and I n t e r s t a t e
64 n e a r  C o alto n , Ky. S e c tio n  b eg in s  a t  th e  fo u n d a tio n  o f  th e  
b r id g e  p i l l a r  on e a s t  s id e  o f r a i l r o a d  t r a c t ,  15 f e e t  below 
th e  le v e l  o f  th e  t r a c k .  S e c tio n  m easured d u rin g  c o n s tru c t io n  
o f I n t e r s t a t e  64. 3 ,5 5 0 ' S . o f  L a t. 38°22 '30” , 5 ,8 0 0 ' E. o f
Long. 82°47130".
Top o f  S e c tio n :
1 5 .0 ' Sandstone
12.0  S h a le , s i l t y
1 .0  Goal
2 .0  C lay
8 .0  S h a le , g ray  s i l t y
0 .5  Coal
3 .0  S h a le , b la c k  a lm ost f i s s i l e
3 .0  S i l t s t o n e ,  K ilg o re  F l i n t ,  h a rd  s i l i c e o u s ,  c a lc a re o u s , no 
f o s s i l s ,  th in  wavy bedd ing .
6 .0  S i l t s t o n e  and v e ry  f in e  san d s to n e , t h in ,  wavy bedd ing , h ig h ly  
burrowed
1 .0  Goal w ith  0 .5  fo o t c la y  in  c e n te r
0 .7  Clay
1 .0  Coal w ith  b la c k  s i l i c i f i e d  wood
0 .3  C lay
0 .7  Coal
0 .5  Clay
1 .0  Coal
5 .0  S h a le , m assive g ra y , abundant ro o t m arkings and o th e r  p la n t
frag m e n ts .
0 .3  C o al, about le v e l  o f  r a i l r o a d
1 .0  C lay
0 .2  Coal
6 .0  S h a le , m assive g ra y , abundant ro o t m arkings and o th e r  p la n t
frag m e n ts .
1 .5  Coal
1 .0  C lay
0 .3  Coal
3 .5  C lay and c o a l  in te rb e d d ed  
Bottom o f ho le
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GRAYSON (S E /4 )  #22
L o c a tio n : Boyd C ounty, K entucky, I n t e r s t a t e  64 ro a d c u t 0 .5  m ile  so u th
o f  C o a lto n , Ky. Com posite s e c t io n  from th e  f i r s t  two c u ts  
e a s t  o f  U .S . 60, s t a r t i n g  a t  3 ,4 0 0 ' S . o f  L a t.  38°22 , 30", 
4 ,7 0 0 'W .o f  Long. 8 2 ° 4 5 \
T h is  p a r t  o f  th e  s e c t io n  s t a r t s  a t  b ase  o f  th e  h i l l  on Ky. 
r o u te  966 j u s t  so u th  o f  1-64  o v e rp ass  and goes up th e  h i l l .
Top o f  S e c tio n :
0 5 .0 ' C layey  s o i l
2 6 .0  S h a le , s i l t y ,  l i g h t  o l iv e  g reen
2 .0  C lay
4 .0  S h a le , s i l t y
2 .0  S andstone
7 .0  S i l t s t o n e ,  c la y e y
3 .0  S andstone
3 .0  C lay
1 9 .0  S an d sto n e  and s h a le  in te rb e d d e d
3 .0  S h a le , b la c k
2 .0  C o a l, P r in c e s s  #7 , t h i s  i s  c o a l  t h a t  has been s t r ip p e d  
around C o a lto n .
5 .0  C lay
16 .5  S an d sto n e , g r a d a t io n a l  a t  to p  and b ase
2 0 .0  S h a le , s i l t y
2 .0  S an d s to n e , burrow ed, m ass iv e , abundant c o i le d  tu b es  p ro b ab ly
S p i r o r b i s ,  a worm.
2 .0  C oal #6
1 .5  C lay , good b la c k  f l i n t  c la y
1 .5  Coal
5 .0  C lay
0 .5  C lay , good b la c k  f l i n t  c la y
1 .0  C lay , g rad es  down in to  san d sto n e
7 .5  S an d sto n e , sh a rp  c o n ta c t  w ith  c o a l ,  c h a n n e l- l ik e
0 .5  C oal
12 .0  S an d sto n e , sh a rp  i r r e g u l a r  c o n ta c t  w ith  s h a le  below
9 .0  S h a le , o rg a n ic  d e b r i s ,  p ro d u c tid  ? sp in e s
2 .0  C oal
6 .0  C lay
5 .0  S i l t s t o n e ,  K ilg o re  F l i n t ,  h a rd , s i l i c e o u s .  T h is  i s  s l i g h t l y
below road  le v e l  below d ra in a g e  g r a t e .
The s e c t io n  below i s  exposed j u s t  w e s t o f  Ky. ro u te  966 and th e
to p  s t a r t s  w ith  th e  f o s s i l i f e r o u s  sand  above th e  #6 c o a l .
2 .0  S an d sto n e , burrow ed, m a ss iv e , abundant c o i le d  tu b e s ,  p ro b ab ly  
th e  worm S p i r o r b i s .
2 .0  C oal
7 .0  C lay
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#22 (C on tin u ed )
1 .0  Coal*
1 .0  Clay* *These th re e  p in c h  ou t over th e  san d sto n e  below
0 .5  Coal*
15.0 S an d sto n e , ro o ts  a t  to p , t h i s  I s  same sand as a t  top  o f
s e c t io n  $ -7 , From top  o f t h i s  sand to  bottom  o f  sand a t  $-7 
i s  17' n o t  a llo w in g  f o r  d ip .
GRAYSON (SE/4) #23
L o ca tio n : C a r te r  County, K entucky, U .S . 60, 3 m iles  w est o f K ilg o re  a t
head o f  S ta r  B ranch, 5 ,9 0 0 ' N. o f  L a t. 3 8 ° 2 0 ', 2 ,2 0 0 ' E. o f  
Long. 8 2 ° 5 0 '.
Top o f S e c tio n :
S o il
3 .0 ' S andstone , th in -b e d d e d , th in s  to  % fo o t to  r ig h t
1 .0  S andstone, v ery  f in e  g r a in ,  th in  wavy bedding
2 .0  S h a le , l i g h t  g ray
1 .0  S andstone, v e ry  f in e  g ra in ,  th in  wavy bedding
2 .0  S h a le , l i g h t  g ray
3 .0  S andstone, lo c a l ly  6 f e e t  th ic k
3 .0  S hale  l i g h t  g ray
2 .0  S h a le  dark  gray
4 .0  S andstone , th in s  t o  1 fo o t a t  r ig h t
3 .0  S h a le , th ic k e n s  to  8 f e e t  a t  r i g h t ,  l i g h t  g re e n ish  g ray ,
abundant i ro n  n o d u le s , b reak s  in to  r a th e r  la rg e  b locky  fragm en ts .
5 .0  S h a le , dark  g ray , b reak s  in to  sm a ll b locky  frag m en ts .
3 .0  S andstone , v ery  f in e  g r a in ,  th in  wavy bedding
1 .0  S hale
3 .0  C oal, #7
3 .0  Clay
10 .0  Sandstone
Road le v e l
On o th e r  s id e  o f road  i s  a  la rg e  slump f a u l t
GRAYSON (SE/4) #24
L o ca tio n : C a r te r  County, K entucky, U .S . 60, 3 .5  m ile s  w es t o f  K ilg o re , Ky.
a t  head o f W ilson C reek . O utcrop i s  150 yard s  lo n g . 4 ,7 0 0 ' N.
o f  L a t.  3 8 ° 2 0 ', 1 ,2 0 0 ' E . o f  Long. 8 2 ° 5 0 '.
Top o f  S e c tio n :
6.0* S hale
2 .0  Sandstone
2 .0  S h a le , b lack
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#24  (C o n tin u ed )
1 .5  C o a l, #6
2 .0  C lay
10 .0  S h a le , g ray
10 .0  S an d sto n e , m assive  a t  bo tto m , g ra d in g  up in to  s h a le  above
1 .0  C lay
0 .5  Coal
3 .0  C lay
6 .0  S h ale
0 .2 5  m ile  w est i s  an o re  c o n ta in in g  m arine  d o s s i l s  
71 f e e t  below low er c o a l  above . T h is  i s  Main B lock ore?
GRAYSON (SE/4) #25
L o ca tio n : C a r te r  County, K entucky, U .S . 60 , 5 m ile s  e a s t  o f  G rayson, Ky.
S e c tio n  goes from  to p  o f  h i l l  down th e  e a s t  s id e ,  e a s t  o f  d iv id e  
a t  head o f Lower S tin so n  C reek . Base o f  s e c t io n  a t :  3 ,5 0 0 ' N.
o f  L a t. 38°201, 6 ,0 0 0 ' W. o f  Long. 8 2 ° 5 0 '.
Top o f  S e c tio n :
15.0* S an d sto n e , m assive  a t  bo ttom  becom ing th in n e r  bedded tow ard
to p . Y e llo w ish , medium g r a in ,  c ro s s -b e d s  d ip  due w e s t .
2 .0  C lay
1 .5  Coal
1 .0  C lay
15 .0  S h a le , s i l t y  w ith  some th in  sand la y e rs
126 .0  S an d sto n e , s e c t io n  ex ten d s  a lo n g  road  in  co n tin u o u s  o u tc ro p
f o r  % m ile .
6 .0  S h a le , g ra y , o r b ic u lo id s  v e ry  common, t ru n c a te d  by sa n d s to n e
above.
0 .5  Coal
1 .0  C lay
5 .0  S h a le , g ra y , becomes s i l t y  to  e a s t  and low er 4 f e e t  g rades
in to  sa n d sto n e  below .
4 .0  S an d sto n e , v e ry  f in e  g r a in ,  t h in  wavy b ed d in g , some s i l t s t o n e
and s h a le
3 .0  S h a le , g ra y , b reak s  in to  medium s iz e  b lo c k s
0 .5  S h a le , v e ry  b la c k , h a rd , f i s s i l e
8 .0  S h a le , b la c k , a lm o st f i s s i l e ,  v e ry  th in -b e d d e d
1 .0  Coal
6 .0  C lay
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GRAYSON (S E /4 ) #26
L o c a tio n : G a r te r  County, K entucky, U .S . 60, 5 m iles  e a s t  o f  G rayson, Ky.
T h is s e c t io n  s t a r t s  a t  th e  top  o f th e  h i l l  w here R - l l  s t a r t s  
and goes down th e  w est s id e  o f  th e  h i l l ,  head o f  Lower S tin so n  
C reek . Base a t :  3 ,2 0 0 ' N. o f  L a t. 3 8 ° 2 0 ', 1,600* E. o f  Long.
8 2 °5 2 '3 0 " .
Top o f  S e c tio n :
1 5 .0 ' Sandstone
2 .0 Clay These a re  th e  same in  s e c t io n  #25 ex cep t th e  c o a l 
i s  th in n e r .
1 .0 Coal
4 3 .0 S an d sto n e , t h i s  i s  exposed a long  road fo r  % m ile .
0 .2 Coal
5 .0 C lay
6 .0 S h a le , g ray
26 .0 S an d sto n e , y e llo w ish , medium g ra in
0 .1 Coal
6 .0 S hale  and san d s to n e , in te rb e d d e d , th in -b ed d ed  d ark  g ray  s h a le  
and th in ,  wavy bedded v e ry  f in e  sa n d s to n e , beds abou t 0 .5  to  
1 .0  f e e t  th ic k .
8 .0 S andstone , s i l t y ,  v e ry  f in e  and f in e  th in -b ed d ed  san d , 
some w ith  i ro n  c o a ted  j o i n t s . A t t h i s  h o riz o n  ( to p  o f  san d ­
s to n e )  a c ro ss  th e  v a l le y  a re  o ld  s t r i p s  b e lie v e d  to  be Main 
Block Ore s t r i p s .  T his i s  50* h ig h e r  th an  Main Block a t  
S e c tio n  #24 and 22* h ig h e r  than  o rb ic u lo id  zone a t  S e c tio n  #25 
T his san d sto n e  has abundant l im o n ite  specks in  i t  and i s  v e ry  


















P u b lish ed  as 4 —7% q u adrang les
NW/4 -  W illa rd  
NE/4 -  W ebbvilie  
SW/4 -  Mazle 
SE/4 -  B la in e
SOURCE OF PLOTTED SECTIONS
Source
M easured and c o n ta in ed  In appendix
P h a len , 1908, p . 96
C ra n d a ll , 1877 pl* 18, s e c . 65
C ran d a l1, 1877 p i . 31, s e c . 72
C ra n d a ll , ] 877 p i . 26, s e c . 2
C ra n d a ll , 1877 p i . 26, s e c . 3
C ra n d a ll , 1877 p i . 26 and 31, s e c .  4
C ra n d a ll , 1877 p i . 26, s e c . 7
C ra n d a ll , 1877 p i . 20, s e c . 74
C ra n d a ll , 1877 p l . 30, s e c . 4
C ra n d a ll , 1877 p i . 13, s e c . 47
C ra n d a ll , 1877 p l . 26, s e c . 1
C ra n d a ll , 1877 p l . 18, s e c . 66
C ra n d a ll , 1877 p l . 20, s e c . 75
P h a len , 1908, p . 115
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WEBBVILLE (NW/4) #1
L o c a tio n : C a r te r  County, K entucky, ro ad cu t on Highway #1, 2 .3  m iles
S . H itchens a t  R e e d v il le .  500' S . o f  L a t. 3 8 °1 5 ', 1,300 E. 
o f  Long. 82°55 ' .
Top o f  S e c tio n :
1 5 .0 ' S h a le , g ra y , th in -b e d d e d , w ea th ers  ta n ,  low er 3 1 v e ry  dark
g ray , v e ry  m icaceous, p o o rly  beeded, s i l t y  and crum bles when 
w eathered  s l i g h t l y .
WEBBVILLE (NW/4) #2
L o c a tio n : C a r te r  County, K entucky, ro a d cu t 2 .7  m iles  S . H itc h in s .
2 ,5 0 0 ' S . o f  L a t.  3 8 ° 1 5 ', 1 ,3 0 0 ' E. o f  Long. 8 2 ° 5 5 '.
Top o f S e c tio n :
38.0* S andstone, medium g ra in e d , m icaceous, w eathered  y e llo w ish  ta n ,
Cross beds d ip : 13°S52W; 10°S20W; 8°S87E; 11°N60W; 17°S42E;
11°N45W. I ro n  o re  p eb b le  conglom erate  a t  base  in  some p la c e s ,
2 .0  S h a le , g ray , medium bedded
2 .0  S h a le , b la c k , th in  bedded, top  1* v e ry  h ard  s im i la r  to  th a t
under V anport in  Ohio e x cep t t h i s  i s  v ery  carbonaceous w ith  
abundant p la n t  fragm ents and no f o s s i l s .
5 .0  S h a le , sandy
WEBBVILLE (NW/4) #3
lo c a t io n :  C a r te r  County, K entucky, ro a d c u t on Highway #1 , 3 .2  m iles  S .
H itc h in s  a t  Johns Run P o s t O f f ic e .  5 ,4 0 0 ' S . o f  L a t. 3 8 ° 1 5 '; 
1 ,6 0 0 ' E. o f  Long. 8 2 ° 5 5 '.
Top o f  S ec tio n :




L o c a tio n : G a r te r  C ounty, K entucky, ro a d c u t on Highway # 1 , 3 .7  m ile s  S .
H itc h in s .  7500 ' S . o f  L a t.  38°15’ ; 3300 ' E. o f  Long. 8 2 ° 5 5 \
Top o f  S e c tio n :
1 1 .0 ' S andstone
2 .0 C lay
3 .0 S h a le
1 .0 Coal
3 .0 C lay
3 0 .0 S an d sto n e , medium to  c o a r s e ,  m assive  b ed d in g , some c o a l s t r e a k s  
and s h a le  p a r t in g s ,  c ro s s -b e d s  d ip :  14°N40W; 6°N45W.
6 .0 Sandy s o i l  and covered  w ith  i ro n  o re  cong lo m era te  a t  b ase
5 .0 S h a le
0 .7 C o a l, t h i s  d ip s  10°South b u t i s  p ro b ab ly  due to  com paction  o f 
th ic k  sand  on to p .
10 .0 S an d s to n e , maximum t h a t  i s  exposed .
WEBBVILLE (NW/4) #5
L o c a tio n : C a r te r  County, K entucky, ro a d c u t on Highway #1 , 4 .4  m ile s  S.
H i tc h in s ,  5100' N. o f  L a t .  3 8 °1 2 '3 0 " ; 3600 ' E. o f  Long. 8 2 ° 5 5 '.
Top o f  S e c tio n :
6 .0 ' S h a le
0 .7  Coal
3 .0  C lay
6 .0  S an d sto n e , h a rd , l i g h t  g ray  (a lm o s t w h ite  when w e a th e re d ) , 
v e ry  m icaceous, ro o t m ark in g s , f in e  to  medium g ra in .
WEBBVILLE (NW/4) #6
L o c a tio n : C a r te r  C ounty, K entucky, ro a d c u t on Highway #1 , 4 .8  m ile s  S .
H itc h in s .  3100 ' N. o f  L a t.  3 8 °1 2 '3 0 " ; 2600' E . o f  Long. 8 2 ° 5 5 \
Top o f  S e c tio n :
2 .0 ’ S o i l
7 Coal smut o r  carbonaceous c la y  smut
10 .0  S h a le
1 .0  Coal
3 .0  C lay
6 .0  S an d sto n e , h a rd , l i g h t  g ra y , s h a ly  a t  top
Above t h i s  s e c t io n  in  th e  p a s tu r e  a  20 to  30 fo o t  sa n d sto n e  
c ro p s  o u t and can  be t r a c e d  by s ig h t  to  be th e  san d s to n e  a t  
th e  b ase  o f  s e c t io n  #7 .
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WEBBVILLE (NW/4) #7
L o c a tio n : C a r te r  C ounty, K entucky, ro a d c u t on Highway #1 , 5 .3  m ile s  S .
H itc h in s  a t  W illa rd  C h r i s t i a n  Church in  W il la rd ,  Ky. 1900* 
N. o f  L a t .  3 8 °1 2 '3 0 ” ; 4 ,3 0 0 ' E. o f Long. 8 2 ° 5 5 '.
Top o f  S e c tio n :
1 0 .0 1 S andstone
2 .0  S h a le
5 .0  L im estone, V anport, good m arine f o s s i l s ,  a lm o st c o m p le te ly  
w ea th ered  away a t  s id e  o f  h i l l  i n  c u t ,  d ip s  ab o u t 9°S52E 
b u t t h i s  may be d ra p in g  o v er th e  san d s to n e  below .
1 .0  C lay , f l i n t
8 .0  C lay , b la c k ,  crum bley T hese c la y s  t h in  to  NW and th e
4 .0  C lay , carbonaceous in t e r v a l  betw een V anport and
sa n d s to n e  c lo s e s .
1 0 .0  S h a le , s i l t y
20 .0  S an d sto n e , 200 y a rd s  to  NW t h i s  i s  th e  san d s to n e  t h a t  o u tc ro p s  
in  th e  p a s tu re  above S e c tio n  #6 .
WEBBVILLE (NW/4) #8
L o c a tio n : C a r te r  County, K entucky, ro a d c u t on Highway #1 , 0 .8  m ile  S .
W illa rd .  800 ' S . o f  L a t .  38°12I30M; 5100'W o f  Long. 8 2 °5 2 '3 0 ,\
Top o f  S e c tio n :
2 .0 ' S andstone
1 .0  S h a le
4 .0  S andstone
1 .0  S h a le
1 .0  S andstone
1 .0  S h a le
1 .0  S andstone
2 .0  S h a le , a l l  th e s e  s h a le s  a re  b lo c k y , w ea th e red  g re e n ish  ta n
0 .5  Ore
1 0 .0  S h a le , d ark  g ra y , crum bly a lm o st c la y
1 .0  Coal
2 .0  C lay
3 .0  S andstone
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WEBBVILLE (NW/4) #9
L o ca tio n : C a r te r  County, K entucky, ro a d cu t on Highway 1, 1 .0  m ile  S . o f
W illa rd .  1900' S. o f  L a t .  3 8 °1 2 '3 0 " ; 5100' W. o f  Long. 82o 5 2 , 30, , .
Top o f  S e c tio n :
1 5 .0 ' S andstone, th ick -b e d d ed  a t  bottom  becoming th in -b ed d e d  a t  to p .
1 .5  Coal
1 .0  Clay
10.0 S andstone, approx im ate c ro s s -b e d  d i r e c t io n  i s  due S ou th . T h is
low er san d sto n e  changes l a t e r a l l y  in to  oandy s h a le  and then  
in to  a 'd a rk  g ray  s h a le  a t  so u th  end o f  ex p o su re .
WEBBVILLE (NW/4) #10
L o ca tio n : C a r te r  County, K entucky, ro ad c u t on Highway #1 , 1 .3  m ile s  SE
W illa rd . 3100' S . o f  L a t.  3 8 °1 2 '3 0 " ; 4 ,4 0 0 ' W. o f  Long. 8 2 °5 2 '3 0 rt.
Top o f S e c tio n :
1 5 .0 1 S h a le , sandy
2 .0  S h a le , carbonaceous
3 0 .0  S h a le , sandy , i ro n  n o du les  n e a r  top
2 .0  S h a le , b lac k  v e ry  carbonaceous
2 .0  Coal
1 .0  Clay
2 .0  Sandstone
WEBBVILLE (NW/4) #11
L o ca tio n : C a r te r  County, K entucky, 1 .5  m iles  S . o f  W illa rd , ro ad cu t
on Highway 1. 4000 ' S . o f  L a t.  3 8 °1 2 '3 0 " ; 3600* W. o f
Long. 82o 52, 30,t.
Top o f  S e c tio n :
2 0 .0 ' S h a le , sandy
10 .0  Sandstone
1 .5  C oal, c u t  o u t in  p la c e s  by san d sto n e
1 .0  C lay
10.0 S andstone and s h a le  in te rb e d d e d
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WEBBVILLE (NW/4) #12
L o c a tio n : Lawrence County, K entucky, 1 .9  m ile s  SE o f W illa rd  ro a d c u t on
Highway #1 . 6300' S . o f  L a t .  3 8 °1 2 '3 0 " ; 2200 ' W. o f  Long.
82o 5 2 '3 0 " .
Top o f  s e c t io n :
6.0* S an d sto n e , th in -b e d d e d
1 .0  C o a l, bloom
6 .0  S h a le
3 .0  S an d s to n e , th in -b e d d e d  g ra d in g  dcwn in to  s h a le .
8 .0  S h a le
WEBBVILLE (NE/4) #13
L o c a tio n : Lawrence C ounty, K entucky, 2 .7  m ile s  SE o f  W il la rd ,  ro a d c u t
on Highway #1 . 6000* N. o f  L a t.  3 8 ° 1 0 ';  700* E. o f  Long.
8 2 °5 2 '3 0 " .
Top o f  S e c tio n :
1 0 .0 ' S an d sto n e , v e ry  s h a ly
0 .3  C o a l, bloom
2 .0  S h a le , sandy
6 .0  S h a le
WEBBVILLE (NE/4) #14
L o c a tio n : Lawrence County, K entucky, 3 .1  m ile s  SE o f  W illa rd  a t  Webb-
v i l l e ,  100 y a rd s  S . o f  P o s t  O f f ic e ,  ro a d c u t on Highway #1. 
4100 ' N. o f  L a t.  3 8 ° 1 0 '; 1300' E. o f  Long. 8 2 °5 2 '3 0 " .
Top o f  S e c tio n :
10.0* C overed, p ro b a b ly  s h a le
6 .0  S h a le , i r o n  o re  c o n c re t io n s
4 .0  C lay , some good f l i n t  c la y ,  low er 1 ' carbonaceous
1 .5  Coal
12 .0  S h a le
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WEBBVILLE (N E /4) #15
L o c a tio n : Lawrence C ounty, K entucky, ap p ro x im a te ly  2 m ile s  S . o f  Webb-
v l l l e  on Dry F o rk . 5600' S . o f  L a t.  3 8 ° 1 0 ';  3200 ' E. o f  Long. 
8 2 °5 2 130” .
Top o f  S e c tio n :
1 0 .0 ' S h a le , w ith  0 .7 ' la y e r  o f f o s s i l i f e r o u s  sand In  m id d le .
P ro b ab ly  V anport l e v e l
WEBBVILLE (NE/4) #16
L o c a tio n : Lawrence C ounty, K entucky, Road 201 a t  Cherokee Gap betw een
W ebbvllle  and B la in e .  On L a t.  3 8 °0 7 '3 0 " ; 5 ,9 0 0 ' E . o f  Long.
8 2 °5 2 '3 0 " .
Top o f  S e c tio n :
3 .0 ' L im estone , V anport, c a lc a re o u s  b rach lo p o d s
4 .0  C lay , l i g h t  b lu i s h  g ra y , w e a th e rs  w h ite ,  carbo n aceo u s a t  to p ,
c o a l  s t r e a k  0 .2 ' th ic k  1 /2  fo o t  from to p .
3 .0  C lay , s i l t y ,  s t e e l  b lu e ,  v e ry  th ln -b e d d e d  g rad es  up In to  c la y ,
downward in to  s i l t s t o n e .
8 .0  S i l t s t o n e ,  th ln -b e d d e d , 2 fo o t  beds o f  v e ry  f in e  sa n d s to n e
12 .0  S an d sto n e , medium g ra in  (2 .2 5  0 ) ,  many l im o n ite  specks
5 .8  C lay , w ea th e re d , low er p a r t  l im o n ite  s ta in e d ,  u p p er p a r t
c h o c o la te  c o lo re d .
4 .0  C o a l, v i t r a i n  30%
7 S an d s to n e , v e ry  th ic k
T h is  I n te r v a l  i s  v e ry  v a r i a b l e ,  a t  some p la c e s  i t  i s  e n t i r e l y  
a  c ro ss -b e d d e d  ch an n e l s a n d s to n e  and in  o th e r s  i s  p re d o m in a te ly  
c la y  w ith  " b l rd s h o t"  I ro n  o re  and f l i n t  c l a y .  I n  some p la c e s  
i t  i s  e n t i r e l y  th ln -b e d d e d , p la n t  b e a r in g  s i l t y  s h a le s ,
WEBBVILLE (NW/4) #17
L o c a tio n : E l l o i t  County, K entucky, a t  S h in g le  Gap a t  th e  c o m e r  o f  E l l o l t ,
Lawrence and C a r te r  C o u n ties  on Ky. Highway #486 . S e c tio n  
s t a r t s  a t  to p  o f  h i l l  and goes down SW s id e .  2900 ' N. o f  L a t .  
38°10*; 2300' W. o f  Long. 82°55* .
Top o f  S e c tio n :
1 0 .0 ' S h a le , g ra y , w ea th e rs  to  r u s ty ,  peg shaped fragm en ts
0 .7  C o a l, o f f - s e t  3* by f a u l t  d ip p in g  44°N30E
8 .0  C lay , sandy g ra d in g  down in to  sa n d s to n e
6 .0  S an d s to n e , th in  bedded v e ry  f in e  g r a in ,  v e ry  m icaceous 
Highway le v e l  a t  to p  o f  h i l l
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#17 (C o n tin u ed )
3 8 .0  C overed, w ith  m o stly  a sandy  s o i l  w ith  o u tc ro p s  o f  a hard  
dense  c a l c l t e  cem ented , th ln -b e d d e d , f in e  to  v ery  f in e  
sa n d s to n e , b lu e  when f r e s h  w e a th e r in g  to  y e llo w ish  ta n .
4 .0  Covered
6 .0  S h a le  o r  c la y ,  w ea th e red  to  c la y  w ith  c lo c h e s  o f  y e llo w  iro n  
o r e .
10 .0  S andstone and s h a le ,  w ea th e red  s h a le  and th ln -b e d d e d  sa n d .
3 .0  C lay , g rad in g  down in to  s h a le
7 .0  S h a le , g ra d in g  down In to  san d s to n e
7 .0  Sands to n e , th ln -b e d d e d  
Coal s t r e a k
3 .0  C lay
2 2 .0  S andstone  and s h a le
0 .5  Coal bloom
9 .0  C lay
1 .0  Coal
3 .0  C lay
3 .0  S an d sto n e , s h a ly
6 2 .0  S andstone
WEBBVILLE (NE/4) #18
L o c a tio n : Lawrence C ounty, K entucky, a t  head o f  Cooksey F ork  o f C at 
C reek on Highway #828. S e c tio n  i s  down Cooksey F o rk . 
3000’ S. o f  L a t.  3 8 °0 7 '3 0 " ; 2200' W. o f  Long. 8 2 °4 7 '3 0 ” .
Top o f  S e c tio n :
6 .0 ' S h a le , 2 1 red  la y e r  n e a r  top
19 .0 Covered
2 1 .0 S h a le , o l iv e  d rab  and covered
13 .0 Covered
2 2 .0 S andstone
8 .0 S h a le
4 .0 C lay , carbonaceous a t  to p




WEBBVILLE (S E /4 )  #19
L o c a tio n : Lawrence C ounty, K entucky, ro a d c u t on Highway 32, 12 m iles
W. o f  L o u isa . 8400* N. o f  L a t.  3 8 ° 2 '3 0 " , 1700' W. Long.
8 2 ° 4 5 '.
Top o f  S e c tio n :
1 0 .0 ' S andstone (n e a r  to p  o f  h i l l )
C oal bloom (w et s p o t on h i l l )
2 0 .0  Covered
S p rin g  on h i l l s i d e
3 0 .0  Covered
Top o f  f i r s t  bench
12 .0  Covered w ith  san d s to n e  f l o a t
8 .0  S h a le
5 .0  C lay , carbonaceous 
Highway le v e l  a t  cu rve
9 .0  S h a le  and covered
0 .7  C oal w ith  b la c k  f l i n t  p a r t in g
12 .0  S h a le  and c la y
The V anport lim e s to n e  in  S e c tio n  20 i s  30 f e e t  above th e
b la c k  f l i n t  p a r t in g  in  t h i s  s e c t io n .
WEBBVILLE (SE /4) #20
L o c a tio n : Lawrence C ounty, K entucky. 3 .4  m ile s  W. o f  Adam and .3  m ile s
W. o f  #19. 9000' N. o f L a t .  3 8 ° 2 '3 0 " , 2800' W. o f  Long. 8 2 ° 4 5 '.
Top o f  S e c tio n :
1 0 .0 ’ S h ale
5 .0 C lay , carbonaceous a t  top
16 .0 Sandstone
2 .0 L im estone, V an p o rt, seems to  be c u t o u t by san d sto n e
10 .0 C lay , carbonaceous
The b la c k  f l i n t  p a r t in g  in  #19 i s  30 f e e t  below th e  V anport
in  t h i s  s e c t io n .
159
WEBBVILLE (SE/4) #21
L ocation : Lawrence County, K entucky. One m ile  e a s t  o f B la in e , on s t a t e
Highway #32 a t  top  o f h i l l .  230G’ S. o f  L a t. 38°0 2 '3 0 " ,
2500' E. o f  Long. 8 2 °5 0 '.
Top o f S ec tio n :
1 5 .0 ' S h a le , co a l bloom in  m iddle and b lack  f l i n t  p a r t in g  ju s t
below . The beds appear to  d ip  3.5°N70E and 4°N37E.
0 .1  m ile  to  e a s t  10' above highway le v e l  a re  iro n s to n e  
b o u ld ers  in  a  m o ttled  c la y .  Very s im i la r  to  th e  w eathered 
V anport a t  #16. 2 ' above road le v e l  i s  c o a l bloom. The
road le v e l i s  6 1 lower th an  a t  cu rv e .
KENTUCKY-WEST VIRGINIA
LOUISA 15’ QUADRANGLE
P u b lish ed  as q u ad ran g les
NW/4 - F a l ls b u rg  
NE/4 -  P r ic h a rd  
SW/4 - Adams 
SE/4 - Louisa
SOURCE OF PLOTTED SECTIONS
S e c tio n  No. Source
1 P h a len , 1908, p .  42
2 P h a len , 1908, p . 41
3 Krebs and T e e ts ,  1913, p . 75
4 Krebs and T e e ts ,  1913, p . 76
5 Krebs and T e e ts ,  1913, p . 77
6 Krebs and T e e ts ,  1913, p . 161
7 P h a len , 1908, p . 52
8 W hite , 1908, p . 553
9 W hite, 1908, p .  579
10 W hite , 1908, p . 618
11 to  19 M easured and c o n ta in e d  in  appendix
20 C ra n d a ll ,  1877, p l ,  19, s e c .  71
21 C ra n d a ll ,  1877, p l .  23, s e c . 85
22 C ra n d a ll ,  1877, p l .  30, s e c . 3
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LOUISA (NW/4) #11
L o c a tio n : Lawrence C ounty, K entucky, Cooksey Fork  o f  C at C reek , 1/2
m ile  so u th  o f  Ky. Highway 1 a t  Dennis C hapel, S t r i p  m ine, 
5 ,1 0 0 ' S . L a t.  3 8 ° 1 0 ',  1300' E . Long. 8 2 ° 4 5 '.
Top o f  S e c t io n :
10.0* S and3 tone , p ro b ab ly  nuch  th ic k e r
3 .0  L im estone, V an p o rt, 3 /4  m ile s  e a s t  in  s t r i p ,  t h i s  i s  r e p r e ­
s e n te d  by 1 ' bed o f  f o s s i l i f e r o u s  o r e .
0 .1  Coal s t r e a k
10 .0  S h a le , c la y ,  abundant w hole le av es
2 .0  C lay , good f l i n t  c la y  p r e s e n t  a t  some p la c e s  in  s t r i p  below
lim esto n e
3 .5  Coal
LOUISA (SE/4) #12
L o c a tio n : Lawrence C ounty, K entucky, ro a d c u t on U .S . 23 , 3 .5  m ile s  so u th
o f  L o u isa . 1200' S . o f  L a t .  3 8 ° 0 5 ';  2300* E. o f  Long.
82 3 7 '3 0 " .
Top o f  S e c tio n :
1 0 .0 1 P le is to c e n e  a llu v iu m
2 0 .0  S an d sto n e  and s h a le ,  th ic k  la y e r s  o f  t h i n ,  wavy bedded sa n d ­
s to n e  in te rb e d d e d  w ith  th in  s h a le  la y e r s ,  some i ro n  o re  la y e r s  
w ith  l e a f  im p re s s io n s .
0 .3  C o al, som etim es has i ro n  o re  la y e r  on to p  w hich  i s  h ard
a lm o st l i k e  f l i n t .
3 .0  C lay , pods and le n s  up to  . 5 '  good f l i n t  c la y
0 .7  C lay , .5  to  I 1 good f l i n t  c la y  4* below  c o a l ,  g rad es  in to
sa n d sto n e
3 0 .0  S andstone
LOUISA (SW/4) #13
L o c a tio n : Lawrence C ounty, K entucky, 0 .3  m ile s  n o r th e a s t  o f  P le a s a n t
Ridge sc h o o l ( in  NC Adams 7 1 /2  Q u a d .) , 4 ,0 0 0 ' N. L a t .  3 8 ° 0 5 ',  
5,200* E. Long. 8 2 °4 2 '3 0 " .
Top o f  S e c tio n :
1 0 .0 ' S h a le , c la y ,  b a d ly  w ea th e re d , #5 i n t e r v a l  ?
2 1 .0  S an d sto n e , f in e  to  medium, th ic k -b e d d e d , c ro s s -b e d s  d ip  so u th
and so u th w e s t.
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LOUISA (SW /4) #13a
L o c a tio n : Lawrence C ounty, K entucky, a c ro ss  b ranch  from  #13 up h i l l
to  s c h o o l.
Top o f  S e c tio n :
5 2 .0 1 S an d sto n e , sch o o l a t  to p  o f  h i l l
13 .0  S h a le , c la y  s h a le  a t  b ase
6 .0  C lay , u pper p a r t  c a rb o n aceo u s , #5 I n te r v a l  ?
LOUISA (SW/4) #14
L o c a tio n : Lawrence County, K entucky, 6 m ile s  so u th  o f  L ou isa  on U .S . 23.
O utcrop  i s  s t r i p  mine \  m ile  e a s t  o f  highw ay. 3500* N. o f  L a t,
3 8 ° 2 '3 0 " , 2100 ' W. o f  Long. 82°37 , 30, t .
Top o f  S e c tio n :
2 .0 ' S h a le
1 .0  C lay , carbonaceous
6 .0  S h a le , w ea th e rs  w ith  i r o n  s t a i n  on s u r f a c e
3 .0  C lay , carbonaceous a t  top
12 .0  S h a le , approx im ate  th ic k n e s s ,  m o stly  co vered  by t a lu s
Coal ? s t r ip p e d
Lumps o f i ro n  specked sa n d s to n e  in  s p o i l  bank s im i la r  to  t h a t  
a s s o c ia te d  w ith  th e  c la y s  around th e  V an p o rt.
LOUISA (SW/4) #15
L o c a tio n : Lawrence C ounty, K entucky, 6% m ile s  S . o f  L o u isa , s t r i p  mine
on Rhubens B ranch % m ile  W. o f  U .S . 23 . 3100* N. o f  L a t.
3 8 °2 '30*', 3100* E. o f  Long. 8 2 ° 4 0 '.
Top o f  S e c tio n :
10.0* S h ale
1 .0 C lay , v ery  carbonaceous
3 .0 S an d sto n e , v e ry  f in e  g r a in ,  th in  wavy bedd ing
3 .0 C lay s h a le ,  g ray
4 .0 L im estone, V anport, f o s s i l i f e r o u s ,  h ig h  i r o n  c o n te n t ,  v a r ie s  
from 0 -4 * . E le v a tio n  862*
8 .0 C lay  s h a le ,  v a r i e s  from 3 -8 * . 
C o al, s t r ip p e d ,  covered  by t a lu s
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LOUISA (NW/4) #16
L o ca tio n : Lawrence County, K entucky, 2 m iles  N. L ouisa on U .S . 23.
1600' N. o f  L a t.  3 8 ° 0 7 '3 0 '\  1500' W. o f Long. 8 2 °3 7 '3 0 " .
Top o f S ec tio n :
19.0* S h a le , sandy
7 .0  C lay , carbonaceous a t  to p , v ery  s i l t y  a t  b a se , no f l i n t  c la y
14.0  S h a le , sandy, some sand la y e rs
3 .0  C lay , carbonaceous a t  to p , no f l i n t  c la y
6 .0  Sandstone
LOUISA (SE/4) #16a
L o ca tio n : Road and r a i l r o a d  c u t 1 m ile  N. o f L o u isa  on U .S . 23.
1600' S . o f  L a t.  3 8 °0 7 '3 0 " , 1200' E. o f  Long. 8 2 °3 7 '3 0 " .
T h is  s e c t io n  s t a r t s  w ith  th e  top  c o a l in  L ouisa p lo t te d  
s e c t io n  #1 and c o n tin u es  up . T his i s  taken  from RR c u t % 
m ile  N. o f ro a d c u t.
Top o f S e c tio n :
1 0 .0 ' Sandstone and s h a le  In te rb ed d ed
0 .7  Coal
1 .0  Sandstone
2 .0  Clay
10.0  S andstone and s h a le ,  th ic k  san d sto n e  and th in  sh a le
6 .0  S h a le , iro n  c o n c re tio n s
1.0 Coal
20 .0  S andstone and s h a le  in te rb e d d e d , sand beds 2 -3 ' th ic k  
and s h a le  beds 1 ' .
03 .5  S h a le , 3 . 5 ' ,  w ell-b ed d ed  b u t upper 1* becomes p o o rly
bedded. No p la n ts ,  no f o s s i l s ,  0 .5 ' n o d u la r  la y e r  o f “b i r d -  
sh o t"  o re  a t  to p .
2 .5  C lay , g ray , sh a rp  c o n ta c t  a t  to p . A t top i s  0 .2 ' zone w ith  
“b ird s h o t"  a i d e r i t e  g r a in s .
1 .0  C lay , dark  g ray , poor f l i n t  c la y ,  g rades up in to  c la y .
1 .0  C oal, v i t r a i n  10Z, v e ry  h a rd , b r i t t l e ,  and c lay ey  a t  to p .
0 .5  C lay , dark  g ray .
5 .5  S h a le , g ray , w e ll-b ed d ed , abundant leav es  and s tem s, some
ro o ts  a t  to p . Grades up in to  c la y .
0 .2  C oal, a t  some p la c e s  has poor b lac k  f l i n t  p a r t in g .  T h is i s
u s u a lly  covered  in  bottom  o f  d i tc h .
Up th e  v a l le y  j u s t  so u th  o f  th e  ro ad cu t i s  a new c u t f o r  a 
lo ad in g  h o pper. Here th e  to p  c o a l i .  exposed under th e  hopper 
and 27' up i s  th e  f i r s t  red  and g reen  m o ttle d  c la y .
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LOUISA (NW/4) #17
L o c a tio n : 2 .15  m ile s  N. o f  L o u isa  on U .S . 23 . 1600' N. o f  L a t.
3 8 °0 7 '3 0 ” , 1600' W. o f  Long. 8 2 °3 7 '3 0 " .
Top o f  S e c tio n :
5 .0 ' S h a le
1 .0  L im estone, y e llo w , f r e s h  w a te r  7
3 .0  S h a le
1 .0  S andstone
2 0 .0  S h a le
LOUISA (NW/4) #18
L o c a tio n : Lawrence C ounty, K entucky, 2 .6 5  m ile s  N. o f  L o u isa  on U .S .
23 . 4400 ' N. o f  L a t. 38o0 7 '3 0 " ,  3500 ' W. o f  Long. 8 2 °3 7 '3 0 " .
Top o f  S e c tio n :
3 5 .0 ' S an d sto n e  and s h a le ,  1 -3 ' la y e rs  o f  s a n d s to n e  and s h a le  i n t e r ­
bedded , one 6M c o a l  10 ' above s a n d s to n e . I ro n  la y e r s  and con ­
c r e t i o n s ,  s h a le s  a re  c la y e y , b lu is h  g ra y , w e a th e rin g  to  a 
d i r t y  o l iv e  g re en .
6 .0  S an d sto n e , th in - f la t - b e d d e d  g ra d in g  l a t e r a l l y  in to  s h a le
0 .3  Coal
10 .0  C lay  s h a le ,  i ro n  n o d u les  a t  to p , 1 ' c o a l  le n s  a t  top
165
LOUISA (S E /4 ) #19
L o ca tio n : Wayne County, West V ir g in ia ,  in  new ro a d cu t a t  n o r th  edge o f
F o r t  Gay, W. Va.
Top o f  S e c tio n :
2 5 .0 ' S h a le , s i l t y ,  g ra y , w ea th e rs  g r e e n is h - ta n ,  two c la y  la y e rs
In  c e n te r  each 2 f t .  th ic k
6 .0  Covered
2 .0  S an d sto n e , v e ry  f in e ,  abundant h em a tite  specks a t  to p .
6 .0  C la y -sh a le , s i l t y  zone In  c e n te r ,  d en se , la rg e  iro n  o re
c o n c re tio n s  in  u p p er h a l f ,  g rades up in to  san d sto n e  above
6 .0  S h a le , s i l t y ,  th in -b ed d e d
0 .4  C lay , f l i n t ,  dark  carbonaceous
4 .0  S h a le , s i l t y ,  has la rg e  m asses o f  " b ird s h o t"  o re
3 .0  S h a le , g ray , w e ll  bedded, w eath ers  g re e n is h - ta n ,  no f o s s i l s
o r  p l a n t s ,  le n se s  o f  h e m a tite  o re  .5 ' th ic k  in  c e n te r  o f
sh a le
1 .0  S an d sto n e , v ery  f in e  g r a in ,  th ln -b ed d ed
4 .5  C lay , g re e n ish  g ra y , sandy a t  to p , .5* " B ird sh o t"  o re  la y e rs
1.5  C la y -sh a le , v e ry  sandy a t  to p , g rades up in to  c la y
2 .0  Clay
.5  C lay , f l i n t ,  carbonaceous
.3  C oal, bone (17 f e e t  above r a i l r o a d  le v e l)
.5  Clay
2 .0  C la y -sh a le
12.0 S h a le , s i l t y ,  th in -b e d d e d , w ea th e rs  ta n ,  s c a t te r e d  iro n  o re
la y e rs  and nodu les
3 .0  C lay , carbonaceous a t  top
1 .0  Coal
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SOURCE OF PLOTTED SECTIONS
S ec tio n  No, Source
1 Ohio G eo log ica l Survey f i l e  no . 381
2 Ohio G eo lo g ica l Survey f i l e  no . 380
3 W hite, 1908, p . 620
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S to u t ,  1916, p . 397 
S to u t ,  1916, p . 623 
S to u t ,  1916, p . 645
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w ith  a B ach e lo r o f  S c ien c e  d eg ree  In  g eo lo g y .
He re c e iv e d  a  re s e rv e  com m ission In  th e  U n ited  S ta te s  Army In  1953 
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